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' • ' *. .' ' , ^REFACE^, ■« , . ; • -, * 

'.*. »-0'-' • - »• 
■ - \ . " - . ' . , > , . ^ » • ^- • • 

' . * . . _ . • % / 

This booklet was prepared as a guide to t6acher.s *in deyeldping 
lesson plans for Home. V^interizatidn Course which proi^tes the 
. utilization- of known RETROfit TECHnolocfy to inipfove th^Tnai . 

. characteristics ajid conserve energy in residential housing. 

X, ■" • ■-. 

Although tTie „sugges,ted lessbrr; plans cc/htained in this^^booklet 
have been designed for a . special course 'for supervisors of ,wprk~ 
crews 'actually engaged in home'^.winterization^ the concepts .iCTa?^/ 
: bodied in the indiy.iduai lessons , can also be incorporated Int^;^ • 
the ctirf iculum of construction trades programs at vocationaI.-t -^^^ 
technical schools at the secdndairy/ post-i^econdary or adult ; 
education levels. - : - 

This material "was developed for the Federal Energy Administration 
(FEA) by the following individuals at the Univei^sity of Maine 
at Ororioc^ - . ' v 

-J * ' . . j ■ ' ' J 

:Richard C. Hill, Prof essor> Mecjianical Engineering; 
Charles W. Kittridgei- Extension- Agricultural Engineer; ajid 
Norman Cw Smith, Professor Agricultural Engineering 

' • - ■ . * ■ ' ' • ' " 

Additional cppies of the training^ materials useid in the Home " 
Winterization Course may be obtained, while the supply lasts, 
by writing to: ^ 

' i " Federal Ejiergy Administration 

• ^ ' Region I ' ^ J. 



'' -^ 150 Causeway Street 

' ' Boston, Massachusetts 02'1;L4 



FEA .welcomes your ;ideas and comments* about the Home Winterization 
Course. " In addition, we wo,uld appreciate' informatipn from you " ." 
regarding your use of ^the training ittaterials, either for special , ^ 
grotipsg or for vocational students pursuing a career in^the con- 
struction trades. Your comments, along with any Suggestions fpr 
improving the training materials should be mailed to the above* 
address^ ' ' . ^ ^ 

Permissibh is . granted to any non-profit organization to reproduce 
.these materials, in whole or in part, -for the intended purposes. 



RqJprt'W. Mitchell ' 
Regional Administrator 
Region L 
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PROJECT RETRO-TECH has evolved from efforts -by the Federal Energy 
Adminisration (FEA) to fill, a need expressed by. various consumer 
groups. On the one hand, community services agencies which utilize 
Federal and Sta-te' funds to winterize the homes of fixed and low- ^ 
income elderly and feunilies have pointed to a\iieed for a source of 
technical know-how tx5 improve the etrecriveness of their winteri'z^ing 
measures, either in^terms of higher fuel savings or reduced 
installation cost. ' . , * 



On the other hand, many consumer groups have pointed to the dif- 
ficulty in locating qualified technicians who. specialize in w;inter- 
izing homes. Firms which sell either insulation or storm windows ' 
and doors are riot always properly staffed with trained specialists 
who can make an overall assessment of thermal deficiencies and 
recommend pptimxam corrective action. Misapplication or lack of 
( attention to any key element in the tc>tal winterization process 
Ccui negate the. fuel savings and cost savings resulting from the 
installation of insulation and storm windows. 

The shortage of skilled and trained technicians who specialize 
in winterizing homes will be further aggravated during the next 
few years as homeowners turn to retrofit measures for relief from 
the higher cost's of energy. 

The expanding requirements for a large cadre of skilled technicians 
who have been trained in techniques for winterizing the homes- of all 
segments of the population will place additional burdens on the- 
vocational-technical schools at the secondary, post-secondary and 
adultV education levels. The Home Winterization Course developed 
by FEA is des^igned to assist the vocational-technical schools to • 
meet this challerxge. 

It should be pointed ou.tf however, that the FEA Winterization Manual 
is only one of a series of training materials being developed by FEA, 
HUD, and private industry groups. These additional training 
materials, when they become available, will enable the vocational- 
( technical schools, not only to Expand the content of the initial ; 
Home Winterization Course, but also "to add other , courses to train 
the cadre of specialists which will be required to fill the many new 
business and employment opportunities being created as a result of 
the '-increased emphasis on home winterization by all segments of the 
pojpulation . - 
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HOME WiNTEJilZATlON COURSE 



COURSE OBJECTIVES ; 

, . ' , • ■ " _ / ' » 

1. G,iven> .the FEA'Winterijzat ion Manual and Job ]Book» which 

are based. on known technology for retrofitting residential, 
housing, the general objective of 'the Home Winter izat ion .. 
Course for Work-Crew Supervisors is^ to train community > 
sesrvices glroups to utilize available techn ology when ' 
retrofitting* residential housing, 'under goveammentpaided 
winterizing programs, as an effective means for improving 
thermal characteristics .of housing and reducing energy v 
. consxamption-. ' \ 

•2. Given the FEA Winterlzation Manual, and Job Book (as well 

as other training materials as they are developed by FEA i. 
and others) , the general objective is to enhance the 
.vocational and avocational .o|lpor.tunities of youths and 
adults enrolled in both the accredited and non-accredited 
construction trades programs, by modifying the curriculum • 
• of these programs to include such cotarses, teaching 
" modules , and/or lesson units as may be . appropriate to -pre- > 
^. pare students^ f or the hew business and employment oppor- 

tunities .that are beiiig created as a result of increased / 
' ' emphasis on home winterizatioh by all segments of the 

population.' ' - , - . 1 

INSTRUCTIONAL OBJECTI'^ES ' . 

.1. ESTIMATION: Given the" physical dimensions and construction 
■features of a detached 'residential structure, a student 
will" prepare for ' the homeowner a written analysis (Job 
Book), containing the following: > ■ 

a. Identification of gross -thermal deficiencies of the 
structure which result .in heat losses by? infiltration 
and conduction; " ' .- . 

' b. Comparison of current heating requirements with the 
potential savings; :^ - ' 




o. Job Write-up, from which the material specifications 
and 'bill of materials will be prepeired; 

3 d. Bill of materials for- the feasible remedies, including 
, costs and pay-back period'. * J . 

2. INST^LATION: Given a job write-up (^Tob Book) for a* 

detached residential structure, the student will describe . 
and/or demonstrate to others the proper methods for ' 
in^alling the specified materials. In addition, the 
student will describe and/or demonstrate the method for 
conducting a post-evaluation at the end of a heating 
season to determine the actual ener^ saved by k retrofit 
prc^ram.„ . / 

EQUIPMENT REQUIRED '. 

- , ■ .. ■ . ■ ■-»- 

The following equipment is required for the classroom lectxires 
and/or demonstrations: • . i 

1 - Projection screen^ , ' 

- • . • ■ ■ ■ - 1. . . • /' 

1 - Overhead Projector * 

1 - Set o£' Tr^nsparaneies (Prepare from chcirts contained 

in supplemeirt: to this Guide ? 

\ • * . 

Set 35 mm Slides - Optiohal (may be obtained on loan 
from the FEA Regional Office) ' q 

Sample of common forms of insulation, and other winter- 
izing materials. ' • ■ 
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STUDENT MATER IALS . 

i. FEA Home Winter^ization Manual 

2i. FEA Home Winter^zation Job Book ' 



LESSONS ' 

Lesson plans are included in this booklet on the following , 
topics.: . : \ 

V <^ * V • Suggested . 
No, ^ , Topic Class Time 
] ^ ^ * (hrrmin) 

1. " Overview of Course 0:30- 

2. - Introduction to Heat Loss . ^0:30 

3. Heat Loss By Conduction..... . . . ^ 1:00 ' 

'4.* Heat Loss By Infiltration.... 0:30 

/ Home Winter^zation in 4 Steps 

5A. , Step 1 - Inspection.... 0:30 

5B» Step 2 - Calculation.... ^ 0:30 

5C. Step 3 - Evaluation* .1:00 ^ , 

5p. Step 4 - Installation. •...> * 3:00 

6. Job Book Example by Sjtudents... 0:30 

Total Suggested Class Time 8:00 

• f 

INSTRUCTIONAL *S TR?^n)?E<3 IE S , 4* . 

1. Course fpr Woifl^Crew Supervisors / ' - 

' T^^ ' ' . ' 

In cooperation with the State Energy Office* and the State 
Office of Economic Opportunity, technical-vocational 
schools^are, encoxiraged to offer this e^'to 12 hoxir training 
course^ ro work-crew supearvisorsr foremen or estimators 
who are^ engaged in "^c^vernment-sppiisored programs /f or 
winterizing the homes of ^ fixed arid low-^ income elderly and 
families. ' > 




Post-Secondary and/or Secondary Vocc^ti^ j 

For students who are pursuing a career '>^^ ^^\^^ef^^%'^ 
struction and/or retrofitting^ fields ^h^j^ ^^^^d.of^^oP^^X^ 
technical schools are ^ encouraged' to ino(i>^yj^ ^ir 0X1;^^^ 
programs by incorporating one or more ^^^^^ 
into such related courses as carpentry^ ^ 
struction/rehabilitation^ and HVAC. 



Adult Education Program 



For adults- who wish 'to enhance* their vc^^^^^i^^^^^ o^^o^^ ^ 
tional opportTonities, the vocational-t^<;i^:J s^'^^^ji't^^^^ 
encouraged to conduct non-credit course ^ ^'^^tne *^-tlT<^*^itii 
■. ization based upon the existing as wel^ ^^^J**^'^ fO^^S' ^ 
training materials beijag developed by ^ otti^ 



FORMAT OF LESSON PLANS 



The lesatpn plans which begin on the fo^^-'^^^i'^ Tja^^-te^cij, 



^joint is a page reference in the studei^-t ^ ^'^-ual^ ^ofc^ 
the Chart No. o± the visual aid t^ toe \:x0^'^ arei^ • 
the emphasis point. 

■ ' W ■ ' ^\ d ■ 

■ The visual aids, . either transparencies- i^^A^^xh^^xl^ 
projection or 35mm saides, should' be, p^-^^*^A^^ lo^^ 
from the set of 8" x 10-1/2" charts co^i^;J^^^^^ in ^ui<i^^ 
separate package which accompanies thi^^^^ ^^3:'.^ jri^"*^^* 
Each cHart is numbered to coincide' wltl^ ^ ^ ^^r^^ $ 
Point of Emphasis . 

If eqxSipmeiit is not available to you * 
^transparencies from^^e accompaning ch^*^^4\J^ejrJ^Ii 
sets of transiJarencies have been distr^.j?^'^ ^V^o 
State Energy Ofifice in New Englsuid for -tb^ 
vocational-technical, schools . _^ , 



For the conveifience of the Teacher whei^ ^an^ 0 

Les'son ?^lan> each chartf app^curs in ii*in4^^^%^^^-t ^^id«» 



iaxs m 

bottq%^f the appropriate page of t 
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OVERVIEW OF COURSE^^ ... 
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P 0< I N T S OF E M F ^ A S I S 



Objective (s) of Course ; 

a* Learn^ to use simplified techniques 
for utilizing known technology when 
retrofitting residential structures 
to improve thermal characteristics 
and reduce energy con^^H^ption . 



Manual 
Page 



Chart 
No. 



C-1 



(Lesson continued on next page) 



Chart C - 1 



Chart C - 2 
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OVERVIEW OF COURSE. ' 

"(Continued ftom previous page) 
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Page 



Chart 
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2. 



Instructional Objectives 

Estimation ; Given the physical dimejisions -and 
construction featxires of a detached residen- 
tial st:ructure . a student will prepare for the 
lomeowner a wr^ tten analysis (Job Book) , con- 
taining the following: 

(a) Identification of gross thermal deficien- 
-cies of the ' structiire which result in 
heat, losses by infiltration cind a6nduGtion 

(b) Comparison of current heating requirement 
with the potential savings ; ^ ♦ 

c) Job Write-up, from which the material 
speciifications and bill of materials 
will be prepared; 



(d) ■ Bill of materials for the feasible 

.remedies, including costs cind pay-back 
period. ' . 



Installation : Given a job write-up (Job Book) 
for a detached residential Structure, the 
student will describe and/or dejnonstrate tp 
others the proper methods for installing the, 
specified materials. In addition, the « - 
^student will describe and/dr demonstrate the 
me-thbd for conducting a pdst-eval\iation at 
the end of a heating season to determine* the 
actual? energy sa^^ed by a retrofit program. 



(Lessbzf continued on- next page) 
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LESSON PLAN NO. 1 



OVERVIEW OF COURSE 



CContinued ^^rom previous paael 



POINTS 



0 F 



EMPHASIS 



ianual 
Page 



Chart 
No. 



Course Content: 

(a) Introduction to Heat Loss . 

(b) Buirlding Heat Loss by Conduction . 

(c) Building Heat Loss by Infiltration 

(d) 4 .Steps to Home Winterization 
Optional : ^ 

(e) Laboratory Exercises : " ■ 



C-3 



(f) Field Exercises 

(End of Lesson No, 1) 
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HOME WINTERIZAnON COURSE 

• LESSONS 

A. INTRODUCTION TO > 
HEAT LOSS 

a BUILDING HEAT LOSS 
BY CONDUCTION 

C. BUILDING HEAT LOSS 
BY INFILTRATION 

b. 4 STEPS TO HOME 
WINTERIZATION 




- 7 -19 



'^'SSbN PLAN NO. 2 
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Mvi X ^\ju X X Miv x^ n 


{$X.. iLf^OO «. .* ^ . 



•.p 0 r K T s 0 F :e m p h a S^t S ' ' / ' 


^ianual 
Page 


Chart 
No. 


J-' 


•Most liomes ca^i. use much less- fuel with- 
,-. 6ut sacrificing comfort • T^^^l i>s 
saved by improving building* , ; ' 






J 


*".■■■•■* ■ , • 

Tt:. i^s not the "Cold" that feomes in* it' 
, is the "Heat "^ we buy that escapes to - 
, the sputside. { 


1 
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(Lesson continued on next page) 
Chart C - 4 



Chart C-5 



MOSTHOMJ^S 



CAN USE 



MUCH 



FUEL 



WfTHOUT 

SACRIFICING 
COMFORT 



IT IS NOT THE 
COLD 

that'comes in— 

It is the 
HEAT WE BUY 

that ESCAPES 
TO THE OUTSIDE 
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LESSON PJ.A1I.no. 



INTRODUCTION TO HEAT LOSS 



(Cdfitinuedj^rom' previous page) ^ 



P 0; I N T S 



O F 



E M. P -H A S I S 



1 

P.4ge 



Chart 
No. 



r 



, Heat which escapes la-ast be r^placedy 



f 



When less heat escapes, less fuel. is 
required. ' - 



C-6 



C-7 
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(Lesson contijiued on next pagq) 
.Chart - 6 - / 



Chart C * 7 
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l|c>T H€AT LOSS 

aiWNOFF — FROM THE 

irr THE ' BUItDING 
KEATING PLANT 

• TpMPERATUKk INSIDE STATS UP 
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i LESS HEAT ESCAPING 
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LESSON PLAN NO, 2 





(Continued from "previous page) 
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POINTS OF ,E MP E A S I S 

' V ■ ■■■■ -J.^ ■>■• : 


iianual 
. Page 


Chart 
Ho. 


5. 


' . ■ ■ ^ ■ ■ ■ . '^^ V ' ' "■ ^ " ' " '• 

* "BTU" as a imit of measurer is very ^. V« 

small. ^ • • ^ ' ' ■ ^ \ "^'^^ 


c^: ■ ■ 
"4 


C-8 


6. 


Heating 'unit concept wi^r- simplify ■ , " \ 
, calculations. " " , 


at < 

■••^ \ 








. V . - 




\ 


'One heating unit represents ^out 1000 j 

BTus. r ' ' 

I . ^ " ' - . ■ ■ - / 


- ' - \ . ■ 






(Lesson continued pn next page) . rV 
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Chart C-8 Chart C - 9. 







% 



I British Thermal Unit 



IS 



THE* HEAT NEEDED TO RAI^E ONE PO 
OF WATER ONE DEGREE FAHRENHEIT 



nrrnnifTninTriT TiiniMjnj rnni 

OFF BY BURNING 




ONE KITCHEN MATCH 



1 — f—v 
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LESSON PLAN NO . 2 INTRODUCTION TO HEAT LOSS 

: • . ^ (Cont-inued from previous page)* 
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!faniial 
Page 



Cha^t 
No. 



8. 



Heating requirements are calculated on 
seasonal basis to determine ti^al fuel 
use. / ^ • J ■ ^ 



District Heating Factor concept allows 
for" climatic differences between areas. 



C-10 
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(Lesisbn continued oh next page^ 
Chart C-10 Chart C - H 
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IF 

THE AR|a has 

4000 HEATI&IG 
DEGREE DAYSl^^ 

THE 

DISTRICT HEATING 
FACTOR 
IS 

■ -1. . 



£RiC 



11 



L is 



•LESSON. FLAN NO. .2 INTRODUCTION TO' HEAT 3jOSS 



(Continued from previous page) 



H 0 I 


N T S V OF E M P g A S,i S 

> 


Pace 


Chart 
No. 


9. • 

* 


HOME.. 


WINTERIZATIpN, IS A 4-STEP pfeoCESS : 


- 3 


C-13 




.(a) ■ 


STEP 1; INSPECTION OF THE BUILDING 










Inspect the building to determine ^ 
its cofistructidn characteristics • 


« 
















' (b) 


STEP 2- . CALCULATION OF HEAT LOSSES 




If 


4 




Calculate the heat. Iqsses from the 
house .° ' : 


> 





(Lesson continued on next page) 
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LESSO^ PLAN NO. 2" tNTRODUCT^IQN TO HEAT LOSS 
*^ continiJed from- previous page 
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Page 



10.^ 



(c) STEP 3; ' EVALUATION OF TEE -DATA : 

•. Evaluate the buildings character- , 
' * istics and heat losses to determine 



(d) 



what measures should be- taken 



STEP 4; INSTALLATION OF MATERIALS 
Install the winterizing materials. 



JOB BOOK has bfeen designed for recording 
ly-, this information on each separate build- 
J'^ ' ing'to be' winterized, . . ° 



Chart 
No. 



■.(C-14 
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Chart C ■?'14 



(End G^f Lesson No. 2) . - 

Chart C - 15 
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4»STEP PROCESS \ : 

i> INSPECTION 

or THE BUIIpING 

2. CALCULATION 

OF HEAT LOSSES 

3 EVALUATION 

OF THE DATA 

A INSTALLATION 



OF THE MATERl 





>^ 4 



for ■ ■ 



WORK RECORD 



HOWEEVALUATtON: 
Field Inspwtion (ps,l-7) 
Hmttfit* CalcuVttion (pg. 8) . 

JOe SHEET (PS- 9-10): 
0rd«rM*t8rials 
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LESSON PLAN NO. 3 
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BUILDING HEAT LOSS BY CONDUCTION 



■ ^ / ■■ ' ■ : ■ - ^ .- -, : . ■ 

points: 0 F E M- v :P^ h a S I s 


ianual 
Page 


Chart 
. No. 


1. ' 


r 

, Heat loss by Conduction means heat removed 
by flow through the exterior materials. 


4 . 


C-16 


2. 

< 


Rate of Heat LosS depends upon:' \ 

- Area of surface ^ ' ^ 
jjengtn or time 

- Type of material 

- Ten^eratufe difference 
-across the surface. 


4 

• t 

r 

V 


C-i7 


3. 


Materials which have low rate of heat flow 
ariB thermal insulators. ' 


\ 


C-17 



(Lesson continued on next page) 
Chart C - 16 .^hart C - 17 
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COWDUCTIOM 



HEAT LOST 

THROUGH THE 
EXTERIOR SURFACES 



f HIGH 
TEMPERATURE 




TEMPERATURE 



TYPE OF 
MATER14L 
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tcontinued from previous page) 
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4. 



5. 



..Types of insulation material commonly used 
in building construction are: 

(a), Loose Fill 

- Glass or rockwool, wood fiber, 
plastics . • 

- Low cost 

- Use on horizontal surfaces 

- Will settle 

' (b) Blanket or Batt 

- Glass or rockwool , wood fiber. 

- Iipw cost ■'^ 

- Most common ^ ' 

- Common thickness 3-1/2" to 6" 

- Common widths 16" & 24 "« 
T Blankets comes in rolls 

7 Batts come irw shorter lengths - 
^ Both comq" withr or withoiit^ vapor \ 
barorier. ' - 

(c) Rigid Insulation " 



- Fiber boards, foamed plasters 

- Higher cost ^ \ 

- Generally not used for home 
win t e r i z at ioh . 



H 



Insulating value of material is measured 
by its Resistance r or "R" value. 

The higher the- "R" value, the - 
better the .insulation. ^ ^ 



(Lesson continued on next page) 
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(continued from previous page) 
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Page 



Chart 
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6. 



From the table of "R" values in the Manual, 
^ compare the values of some common materials 
'found in^house construction: ~ \ . 

(a) Air Film: cind Spaces 



<b) Maspilry 



C-18 



C-19 



C-19 



/ 



'(Lesson continued on next page) 
Chart C\- 18 




' ' atr t— #«ti , 



tw i ftMlat 

■•Ml 



!/»- 
1/fl* a 10- 



Xf€» 



Cav»*t witft f Iter 



mi ^ 



K3f 



I.tt 

I.IS 

I. II 

CM 



•.79 



■•n 



Chart C-19 



— ^ HiiaiiL \ Ttftcnri-i rEJfflUE 

Alt Smcc Bouocd bt oniwmr mtoiuls S/^ ok fiont O.SL 

*» V,«C1* »0U»O »T AURIWM TOIL OR KMC 2.17 

EnnicM tm^ta, ttsisxuci Mil 0.17 

Isiain» wmfMX usistmo |il 0.6i 

^ ' - \ ' 

> ■* 

■CMTt MjOOC 8* 

>^Mctm 12* 1^ 

,LiMMnMcf coaciRm aystt*. V*^** ^ 2.00 

Lmntmcmnt comtTf.ftLOqc rr 2.J3 

Fm Miau..»,....l ; V • <* (^m 

Cteotm CAST m ftjici. • f O.GI 
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LESSON FLAN NO, 



3 BUILpfNG HEAT LOSS -BY- CONDUCTION 
(continued from previous page) ^ 



P O I N T S 0 F ' E M P H A S I S 



Page 



Chart 
No- 



(c) Building Materials - General 

(d) Insulation Materials 

(e) Windows and Doors ^ 



C-20 



C-21 



C-21 



(Lesson continued on r;iext -page) 
Charfi G - 26 



T 



JkZBUM^ 



Bml urns siDM 

IrvcL UTfo mim I* 

ftamoc TOMBJi MB onorc 

tap satm* ^ 




Cmftt MtTH ran md^ 



- 3A* 


1.00 




2«10 




0.79 




0.65 




0.«7 


lyr xr 


O.SI 


3w X iir 


1.05 




1.00 




0.91 




0.15 




O.C 


3/8* 


0.3Z 




0.51 




0.06 




0.00 




007 




(Lm 




0.01 




2.01 




0.71 



-ERIC 



Chart C - 
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iLMtr m •cm J.^ 

BuHor OR um « 

luMoroK uMxn 

' tMC ftUL r 

tMD tmuihai •omd (smcatnik). 



3.70 
U.00 
19.00 

545 , 

: 2^ 



lia SIMfUFT CALCUUlTtOBS* USt TMC POIXOVtM AmOXIMTl 'K' 



Dome wuBOM. 



1.00 
2.00 
2.00 
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WESSON PLAN NO. 3 BUILDING HEAT LOSS BY^ (^Ql^^\;|2jnti^ ""^^^-^^X 

(continued from previous 



pointas of emphasi-s 




"R" values of materials can be adde^^ 0» 
together to obtain an overall resis:^^'^^ 
or "R" value of a building section. " 



(a) Typical overall "R" for wall se^t^t?^ 



(b) Typical overall "R" for ceiling^ 



4 . 
5 



'^2 



"^3 



ERIC 



(Lesson continued on next page) 
Chart C - 22 




3/t* C/paoa B««rd 



3 1/2* ll^ftkse ZsaKl^eloB 11,00 



-47 
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^,ESSoN^ PLAN NO-. 3 BUILDING HEAT LOSS BY C0NDgCfTl6N 



(Continued from-, previous .page) 



8. 



ERIC 



^ 



Points ofVemphasis- 


Manual 
Page 


Chart 
No. 


(c) Typical overall "R" for Roof* 


5 


C-24 


'(d) Typical overall "R" for Floor; " 




C-25 


Vapor Barrier: Moisture in air exerts 
pressure. Moisture flows from high 
pressure side to low pressxare side. 


5 


C-26 


As moisture flows from inside to outside, 
th^ temperature drops. When the dew 
point is reached, the moisture condenses, 
causing wetting of insulation and , framing. 

— ' 


< 





. (Lesson con'^m'ued on ii®2c^ page) ' 



Chart C - 24?. 



Chart C-25 





iiT i^uuil floor l«iq .71 
L/2" riywood .63 
•<nsiao itir tmcm .m 



-SMI 



- 19 . 
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LESSON PLAN NO. 3 BUILDING HEAT LOSS BY CONDUCTION 





(Continued from previous paqe) 






• > 

P 0 I N T^S .0 F- E M p'h A S I S , 


Mantial 
Page 


Chart 
No, 




Since vapor bairrier will reduce the 
flow of moist'L^^^^bef ore it reached the 
insulation, place the vapor baxrier on 
the - inside ^ rwarm sit^e^ - 




* 




(a) Poly film^^nd aluminum foil are 
, excellent;/ kraft paper is average. 








(b) Seal with pressure joint. Remove^ 
moisture that escapes through 
vapor barrier by venting to the 
outside. J 








(End of Lesson No. 3) ' 







(Lesson No. 4 starts on next page) 



Chart C -26 



Chart Z -21 



70»F 

TWERATUHE 
40%RELAT1VC 

HUMomr 

JSC POUNDS 
PCRSOUARE 
■CH >APOR 
PRESSURE 



PRESSURE 




J 



CTF TEMPERATURE 
50% RELATIVE 

. HUMOrrr ' 

.019 POUNDS PER 
SQUARE INCH 
VEOPOR PRESSURE 

LOW . 
PRESSURE > 



INFILTRATION 

HEAT LOST BY: 

COLD AIR 
COMING IN 

AND 

WARM AIR 
GOING OUT 



ERIC . 



- 20 '25 



LESSON PLAN NO. 4 



'BUILDING HEAT LOSS BY INFILTRATION 



P 0 i N T S "a F EMPHASIS 


Manual 
Page 


Chart 
No. 


1. 


Heat IS lost by cold air coining in and 
warm air going out. This le^age or 
infiltration is caused by two factors: 


7 


c-27 




(a) rnfiltration by Wind occurs when 

wind floys in on one ^ side and warm 
air flows out on the leeward side. 


7 


C-28 




r^(b) Infiltration by^hiiflney Effect^ ^ 
occxirs when inside air is wanner ' 
than outside air. The building 
acts like * a chimney: ; heated air 
which tends to rise 'leaks out of 
cracks r and is" repPaced by cold ^ir 
which is sucked in at lower levels.. 


/ 





. (Lesson continued' on nesqt page) 



Chart C-28 



Chart C-29 
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LESSON PLAN- NO. 4 



BUILDING HEAT LOSS BY INFILTRATION 



(Continued from previous "page) 



POINTS OF EMPHASIS' 


(lanual 
Page 


Chart 
No. 


2. . 


' . . . - ^ ... 

Each cubic ft* of air that must be 
heated requires 0.02 BTU for every 
one degrfee F increase. 


» 


* 


3-. 

• * 


Infiltration Check List describes the ' 
typical conditions which result in 
•infiltration rates of one, two ^nd c 
three air changes per hour. 

End of Lesson No. 4. 
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(lies son No. 5 A starts on next pj&ge] 



Chart C - 30 



MTLDIM 


Air CMtt^v CD 




Air Cii*M* I <^ J 


CCUiM 

turn. 


CMJM •nil. 

-„ 


- 

Tta«M mm* >^ 

Mc. . 


■ MVr 

fit Ti— a 


■mous 




Btara «■» 






ss-'i:: . o 


LMM — F^.^^ 
fit \} 








^ (J 


♦r<M»* V y 















■ ■■« 


v * , . - 






■ 


































* • 
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LESSON' PLAN NO . 5A HOME WINT-ERIZATION IN-' 4 '^TEPS 

" STEP 1 - INSPECTION 



POINTS OF' EMP'HASIS 



Manual 
Page 



Chart 
No. 



1. 



2. 



y 



(Refresher from Introdxiction Section) 
HOME WINTERIZATION IS A 4 STEP PROCESS: 

i^y STEP 1 -INSPECT the building to 
determine its cGnsCTuctic^ 



characteristics 



(c) 



STEP 2 - CALCtJLATE the heat Icjsses 



from the building. 



STEP 3 EVAXiUATE the building 
charactejri&tics and heat losses 
to determine what irteasures ^should 
be taken . ' . 

STEP 4, - INSTALL the winterizing 
materials. ' ^ 

.. ■ ... " N 



JOB BOOK i^^ designed to enable a Work- 
Crew Supervisor (or Job Estimator) to 
follow 'this' 4-s1::ep process in a systematic 

manner. / / * 

t ■ . " ■ 

f « ■ ■ 

Perhaps r the b^st way ^ to become familiar 
with the^ JOB BOOK is to simulate the 
process by- working out an example of a 
building to be winterized. 

The cilSrts that you will see ha^ been 
marked up to show the information tSat, 
an Estimator will obtain when Ja'e inspects 
the building to determine the construction 
characteristics. 



r 



(Lesson continued on next .pacjfe) 



i 
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LESSON PLAN NO. .5A STEP 1 - INSPECTION 



(continued front previous page)' 



ERIC 





4 ^ , 

POINTS 0 ' F E P H A S I . S 


Manual 
Page 


Chart 
No. 


3. 


STEP 1' - INSPECT the buildina to deteamdne 
the contruction characteristics . . - 


9 






(a) Visuarl. inspection of buildinq 
should consist o-f the 10 steps 
listed on chart. 


9, 


C-32 


9 


\^ ■"• ^ ' . ' 

. CTEACJIER OPTION FOR ^EMPHASIS POINT NO. 3(a) 
Show SSmm coloi: slides. See page 28. 
Slides are available on loan ^^asis. 















\ 



(Lesson continued on next page)/' 

■ V. . . _ ■ 

Chart C -31 Chart C — 32 



4^- STEP PROCESS 

1. INSPECTION 

OF THE BUILDING 




2. 



DOOM CMnwr^ MistN) 



4. OccK GORDirraM w mviloa 

CbDOK rai CMOS* ucK or MtiiTj oMuaau 

S« OiKK cuurmuLnoii 

0«accuu»«MV 

. omnc ooQt omcxtt ucsistmci mdms a tiomt m) 
Mr Tmx to im occuTMir ^ 



• > 



- 2'i4 - 



29 



J 



LESSON PLAN NO. SA 



STEP 1 - INSPECTION 



(Continued from previous 



'A 



page) . 



y 



POINTS 



0 F 



EMPHASIS 



llanual 
Page 



Chart 
No. 



(b) 



J 



Fill in the JOB BOOK : ^ • 
During the inspection, fill in the 
sections\of -JOB 'BOOK marked "Fill 
In At The\site". 

(NOTE: . The student will be able 
to follow jthe Teacher's instructions 
by referring to the example whicK 
follows page 12 on the Homfe Winter- 
rization Manual) . 

(1) Cover: Name and. Address J : 

(2) Page-1: Description of 
Building. " 

(3) Page lA: Dwelling & Heating- 
# Information 

■i 

(4) P^ge 2: Infiltration Table 

(5) Page 3: Table of Floor - 
Materials* V ■ 

(6) Page 4: Table bf Ceiling/ 
Roof Materials . ' < " 

(7) . Page 7: Table of Wall Materials 

*(iB) Page 9: Directions to/ House 
Location 



End of Lessor^ 5 A 



9 
9 



9 
9 

9 

9- 

10 



C-33 

C-34 
C-35 

C-36 

C-37 

C-38 
C-39 

C-40 
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<Lesson No. 5B starts on Page 29) 

. . , -:.25v,- 5.9'-.: . 



Chart C - 33 




T. 



for 



WORIC RECORD 
HOME EVALUATION: 

Field InspecUon <pg. 1*7) • ED^ TOfi/E S S-Z-'VS' 

Heat Loss Calculation (pg. 8> ' ■ 

JOB SHEET (pg. 9-10): 

Order' Ma teriats . 

fcistalt Materials . - 



Chart C - 34 




Chart C — 35 



« Mac ■« MM •» a«Vlla«t.t 

^^^^ arf<rw.r 



□-. 



• «*•■ HiaTIM till*) 



□ 



C»a«tric*t < 



MiP* MM M VIM^ ffc] 

I 



IT ar ttn mr •ttriw ti«M»:' 

^tit*L'i, ixuiexziicz 

• *m*ict ■«Arta^*acT«a 1 ^ f 



Chart C " 36 



M« t*» < t^'* «- • <• <« 

I i - 



X 



© 



Ol-r-T:-;:- 



o|y:T-f-(grr--:- 



[ID-- X r^ .x X .02 - 1 I 



EE 



I II 
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Chart C - 37 



Chart C - 38 



or:::rr.r ::z;-r: 




1^ 




Chart C - 39 



Ih^^o-- 

tl^r-xC— 1 - C3^C3 















^Wra^^^j \| 


2 ' 





























— o 



I ' ^ 



<: 



1 1 















































-7S 
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Chart C - 40 



•J»9|EETft 









- . « <a 








































































— ^ 





































hit 
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LESSON PLAN N0*5A * STEP 1 - INSPECTION 



(Optional ^ See page 24) 



POINT S 



0 F 



EMPHASIS 



Manual 
Page 



Chart 
No 



TEACHER OPTION FOR EMPHASIS POINT N0>3 (a) 

(NOTE: In place of Chart the 
following 35inin color slides may be 
used to give the students a visual ^ 
impression of the construction , ' ' ^ 

features' of the building in .the • example 
to be worked out by the class. If these 
slides are not availcd^le frpm the State 
Department of Education, they may be 
bbtained on a loan basis - from the Regional 
Office of the Federal Energy. AdminitStration) 

(a). Visual inspection of building: 



(1) Front view 

(2) Right side yiew (showing carport) 

y . ■ ■ 

(3) Rear view . 

■ ■ ^ 

(4 ) .Left Side View . - / - 

(5) , Take overali^imensions 

(6) Measure windows 

(7) Measure Doors 

(8) Speak^ to occupant 

^(S) Check condition of ejct'erior'' 

(10) -Check/ wall Gonstruction 

(11) Check ceilings, roof, floors. 

(12) Inspect foundation / 

(13) Look for cracks and. crevices 



(14) Check foir infiltration 
(TURN OFF SLIDE PROJECTOR) 



S 
S 
S 
S 
S 
S 
S 
S 
S 

h 

s- 
s- 
s- 
s- 

(END 



r-1 ■ 

-3 
"4 ■ 
-5 
-6 
-7 
-8 
-9 
-10 
-11 
-12 
•1^3 
-14 

SLJ3ES) 



ERIC 



(Emphasis Point No. 3^) is back on page 25) 

s 23 - , 




J 



J^TEP 2 C7iLC^'LATIO*7 


POINTS 0 ' F . E MVP BASIS 


Manual 
Page 


Chart 
Nor. . 




STEP 2 - CALCULATE the heat losses 
expected during a complete heating 
season.' (These simple calculations ; 
do not ha.ve\torbe done at the job site) . 

^ ^"^^^ ? " 

(NOTE^ The 'JOb/bOOK pages shovm on charts 
• thru C-rSa are to be completed during 
class' time hy teacher and students. 
Copies of the completed charts are included 
in this Guide and in the Mcinual) . 


.11 


C-41 










(Lesson continued, on next page) . 







Chart tC -41 



4-STEP PROGESS 

1. INSPECTION 

N OF THE BUILOiNG 

2. CALCULATION 

OF HEAT LOSSES 
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LESSON PLAN NO.SB^ 




STEP 2 - 
( Continue^'^oM ■ prfevlpiasr page ) 



F 0,1 N T S O F . E M P H A S I 



Manual 
Page 



Chart 
No. 



(a) JOB BOOK Page 2 :' , 

Heat/Losses by Infiltration 



\ 



C-42 



(13 



(2) 



(4) 



<5) 



(6) 



Enter Floor Area and^ Ceiling \ 
Height from page 11 Calculate 
volume of building. 

Estimate the Draft Index 
based on the check marks in 
table. 

(1 air change) x (1) 
(2 air changes) x (3) 



/ * 4 =1.75 

Round to 1.8 

Enter District Heating Factor 
from page lA. ; 

Multiply these fac;fe:ors by 
0.02^' BTU/Cu.Ft./l^F tOj. * 
determine Required Heating 
Units. , 

In a s^ijiilar manner/- ^determine = 
Potential Heating Units based 
on Draft Index ==1. 

Subtract to determine Potential 
Heating Savings , and ent^r on 
bottom line. 



1^. 




(Lesspn continued on page 32) 
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Chart C - 42 (For© To Be Completed During Lesson)^ 



r 



I 



On pages 2 thru 7v calculate the he^t loss by Inffltration and^J>y??^Conduct1on thru-the 
separate pai'ts of the building, and enter the results in the tabl^'at the bottom of e 
page, and In the" Summary Table on page 8. 



each 



in bui Iding , 
Floor Arto 



sq.ft 



X 



^EAT LOSS BY INFILTRATION 

HOUSE DRAFT IN0E;C: Opp'^lte each of the four component parts of a build- 
ing in the table below, place a check mark in the circle adjacent to the 
features which best describe the condition of the *bu1 1 ding. 



ft. 



He Ight to c«i I- 
ing {to upstairs 
^ ce i I ing in two- 
^^^tory house) 



BUILDING 
• COMPONENT 


\-f «... ^ 

ONE /S\ 

Air Change W 

Per Hour 


TWO /^S 

Aip Change \±J 
Per Hour 


THREE • /W\ 
Air Chapge I J 
Per Hour ^ 


CELLAR 

or 

CRAWL 
• SPACE 

y 


Tight, no cracks, 
caulked s111s» 
Sealed cellar 
windows « no grade 
entrance leaks 

r\ 
\J 

Plywood floor, no 
trap door leaks, 
no leaks around 
water, sewer and 
electrical 
openings 


Sone foundati on 
cracks, no weather 

stripping on 
cellar windows, 
grade entrance _ 
not tight 

Tongue and groove 
board floor, 
reasonable fit on 
trap doors, around 
pipes, etc. 


Stone foundation, 
considerable 
leakage areaj poor 
seal around 

grade entrance ^^^^ 
[J 

Board floor* loose^^^^ 
fit around p1pes» 
etc« 


WINDOWS 


Stora wludow^'^^^/TBT 
with good fit \Z) 


, Ho storn wmtrpw^, A ^> 
good fit on 

regular windows ^""^ 


Ko storm windows, g A 
loose -fit on 11 
regular windows ^w^^ 


DOORS 


Good fit on y-v 
stora doors \J 


Loose storm doors. 
poor fit on \^ J 
Inside door 


Ho stonn- doors • f ^ 
loo'se fit on , 1 J i 
Inside door ' 


WALLS . 


CaulJced windows 
and doors. 
building paper 
used under 
siding 


Caulking In poor 
repair, building 
needr paint / w\ 


No Indication of _ 
buildtn^ P«Per. /""^^N 
evident cracfcs ( j 
around door and \^ • ^ 
window frame - 



MULTIPLY the number of • check marks in the first column^by 1^ the second 
column by 2. and the third coTumrv by 3. The Draft Index, wil Tr be fhe 5um 
of these products divided by 4. | • 



Volume Draft Index Oistrrct Heating * H««^^i*g Units 

Factor • A^oh Required 

' /- •> ^ : ' - ■ •■- ' • ■ • \ ' • 

Potential Savings bv Reducing Infiltration 

It *shoaitf be- possible- to reduce the draft index for a bui lding to 1 (that fs reduce th« niJfflber of air 

changes, to one per ho^r) • ' If the draft index for this bui ldi'ng \«as Improved to 1, the infiltration ^ 
loss wKXi I d be: 



1 73^92 



cu.ft. 



Volume 
(from above) 



Draft Index 

Subtract the potential heating units from those ftowVequi red ^and enter^her* 



rg~l X .OZy= V2i6\ 

Potentlo^eat i ng Uni ts, 



District Heating 
Factor 



TYPE OF HDtr LpSS 



HEATING 
UNITS 
REQUIRED 



POTENTIAL 
HEATING 
SAVINGS 



PROPOSED CHANGES TO STRUCTURE 



HEATING 
UNITS TO 
BE SAVED 



INFILTRATION 



PAGE 2 
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LESSON PLAN NO. 5B STEP No^. 2 - CALCULATION 

(Continued from page 30) 



■'POINT S^ OF EMPHASIS 


Manual 
Page 


Chart 
No. 


I. 

. * 


'(b) JOB BOOK Page 3: Heat. Losses by 
Conduction Through Floors 

(1) Enter ^^^r Area from page 1 

(2) Select appropriate Floor » ' 
Exposure factor 

^ (3) From' Table 1 on page 12, ^ 

obtain the "R" value- for each 
material in the floor. Add 
: these "R" values to obtain 

composite "R" value for floor. / 
Round off value to nearest 
.tenth of unit. 

(4> ^"Bftfe^r b.istrict Heating Factor 

(5) *Use the»e<.^£^tQ^ to determine 
the Required Heating Un'its 
'and enter o^Jbottom line. 

(6d In a similar manner determine 

Potential Heating Unitix. _ ^ 
^ baee^^ on Floor Exposure Fkctof = . 
0.5. ^ ' ' 

(7) Subtract to determine Potential 
Heating Saving^, and enter on 
bottom line. 

» * ■ . 
(Lesson continued on page 34) , 


r, 

J 

■ , ^ 
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Chart C -^3 ^ (Fora. To B€ Completed During Lesson) 



HEAT LOSSES BY CONDUCTION THROJGH FLOORS 



F loor ExPO«ur« Factor 

S«l*ct tb« approprfat* factor from 
tha dascrlptlona ba low: 



nBuIldtrto on posts or pillars 
LJwtth no'^klrts bafow floor 


1.0 


QcraMi apaca aklrtad 




^^RockViall bosamant 


0.8 


tn^Kora than two fbat of basa- 
"mant wai I axjptosad abova 
grada 


o.e 




0.5 


nBuItdlng with tight crawl 
LJspaca 


0,5 


nBuIldlng with tight basa- 
L^mant (haatad or uiitiaatad) 


0,5 


♦ 





*R* Val'ua of Floor \ 

List balow aM matarlals in floor^dack. Including carpat but < 
nagtacting floor Joists; starting from Ins Ida; surf aca and work- 
ing down. ^ 

Inaart *R( valua for aach componant fromTablaJ 

notarial* Thlcknaas «'R' Valua 



tntarlor Surfaca 




.68 


Initio i^EuM 




.as 












l.oe 




















Intarlor Surfaca. 




.68 



t: 

CO 



( from Bui Id* 
Ing Dascrip* 
tionl 



Floor 
Exposure 
Factor 



District 

Heating 

Factor 



•SJotal- 
•RAyalua 



^Haatfng Unkts 
Raquirad 



Potential SavinQs^oo Floor Heat Lossas 



Floors can sonrwtimas b« Insu^latad to raduca haat toss but- this is of tan^i f f icu 1 1 , and whara #atar pupas 



an^i 

ara balow tha floor may c^se fraaring problems during vary^cold spal However, every floor shoul^t^ba 
protected from drafts, at*., so that it has a floor exposure factor'of G.5. With this exposure factor for^ 
this building^ the tieat loss through the f. loor woa^d- be: > ,^ 



Floor Area 
From Above 



Floor 
Exposure 
Factor 



District- 
Heating ' 
Factor 



*R* value 
from ^k^ve 



Subtract tha potential heating units from those now required and Enter Here* 



Portfhtia I 
Heat ing XIni ts 

Potential - 

Heating 
- Savings 

: 



HEATING 



HEATING POTENTIAL 
UNITS HEATING \ U^HS TO 



TYPE OF HEAT L^^^^a^i 


k REQUIRED 


SAVINGS 


PROPOSED CHANGES TO STRUCTURE 


BE SAVED 


1 COWDUCnON THRU: ROORS 


H77 


1 '7a ' 


1 





PA6E 3 
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(Continued from page 32) 



POINTS of; EMPHASIS 



Hanua: 
Page' 



(c). . JOB BOOK. Page 4 : Heat> Losses by [ 
Conduction Through Ceilings 

(1) -Insert: Ceiling Are^- (nonnally 
same as Floor Area on page 1) . 

- • ■ 

(2) . From- Table 1 on page 12 of 

JOB book;" obtain "R" . value . 
. . for each material in the 
ceiling (or roof, where 
appropriate) . A'dd these . "R" 
values to obtain composite "R" 
valye for^ce-iling (or roof) . 
' Round off value. to nearest 
' / tenth of unit. 

(3) Enter District Heating ^actoX 
from page lA,. ^ 

(4) Use these factors to determine 
the Required Heating Units and 
fenter on bottom, Tine. 



r- 



(5) 



In a similar manner, determine 
Potential Heating Units b«^ed ' 
upon an "R" value of well- 
insulated ceiling -equal to 20. 



(6) 



Subtraict to determine Eotent4.al 
Heatingj^Savings^ and enter on 
bottom line. 



(Lesson continued on page 36) 



V 



iOart C - 44 (Form To Be C6mpleted During Lesspn) 



2 ' ^ 



Armo Of pm \ Una 

''(Tak* ar«o pf upstairs- 
catling in a, two-story 
housa) 

Cal I ing arsa wi I I 
norroal ly tm tha aama-. 
as. floor araa (from, 
bu i I d I ng dascr I pt I on 
shaat) 



H^T LOSSES BY CONDUCTION THROUGH CFII INGS 



Btar'Ia I 



Thickna^s* *P* Volu* 



InsMa Surfaca 




•68 






































1 nsida Surfaca ( .66) 






Outsl.cto Surfaca (.171 







, 01 stance, beth^n 
JcHsts/rafters: 



UJ 

I- 



o 



iq.ft. 



2 -s- 



i 



Ca t Ung Area 



OJstrlct 
H«ot" nq Factor 



203 



^ Total 
'R' Valua 



Heating Units * 
Required 



pQtyf]tra> Savirt< js bv Insulation of CrI linos 



A weM .insulated ceiling Cwi th.6 inct>es of insulation) .should have an 'R^ valJe of 20, If this was so for this 
^bui iding^ th* cai ling heat loss would be: 



sq.ft. 



Cei I ing Area 



20 



93 



* District 
. Haetinq Factor 



■R' value 



i 



Subt ract the potential tieathng units from thbse now. required and Enter Here* 

■ . ' / ■ ■ . ■ 



Potential 
. Heat ing un? 



Potential 
Heating 
Savings 



I 



Ttype of heat loss « 


HEATING 

UNITS 
REQUIRED 


POTENTIAL 
HEATING 
SAfVINGS 


r • 

PftOf^OSED CHANGES TO 'STRUCTURE 


HEATING 
UNITS TO 
BE SAVED 




CONDUCTION THRU:^ CEILJNGS 




1 '^^ \ 


— "■- ■;■ 










^PA6E4 









- 35 



ERJC. 



4 a 



LESSOli FLAN NO JS? 



ste: 



.2 - CALCUIATION 



(Corttr^nued from page -34) 





P 0 1 N T 


S 6 F E M-^ P H A S I S / i 

' ■ . ■• - ' ' ■ ■ . ' . 


Manxial 


iChart 
^ Noi* 


'4 ■ " 


* 






i 


.J 


• (<i) 'JOB 300K Pacie 5 : Conductiok Through 
srngle-Glass Windows 

■ - ■■ ^ , , 




C-45 


V 


(1) 


Use sketches on page 1 to fill 
in table to determine Total 
-Area of SihglerGlass Windows. 










Enter District Herfting Factor 
from page 1. , 








^(3) 

* - 


Use these factors to_ determine 
the Required "Heating ' Units 
(based upon R = 1) , and enter 
on bottom line . 


V 






' V (4) 


Determine the Potential ' 
Heating Savings as instructed, 
and enter on bottom line . 

* ■ 










• v. ^ ■ . 




• - ■ 






■> - ■ * 


■ 't 


* j» 




(Lesson continued on page J38) 
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^Chart C - 4^ <FdnB To Be Conplet^ed During i^^son) 



HEAT LOSSES BY CONOUCTION THROUGH SINGLE GLASS WINDOWS 
^ (Assuming R » 1 for single glass) 



Area of SI note Gloss Wlndowrs : 



I f noi>*, •nter 0 mm mm «m 
•nd^9<>*tp sheet on double windoivs and 
door* 



,S^dt^ V Height x Number .« Area ■ > 




y 


/ 








H 














■ > 































( 



TOTAt' 



sq, ft. 



Distri ct 
Heati^fl Fartor 



/36 



Heating units 
Required 



Potential Saving bv Ooub ie (^-iBzing - ■ 

Double glazltg or adding storm windows will cut the heat loss by 
half, so divide heating units by. two-, and Cnter^Here^^..^^_ 



TYPE OF HEAT LOSS 



HEATING POTENTIAL 
UNITS . CHEATING' . 
REQUIRED SAVINGS . 



PROPOSED CHANGES TO STRUCTURE 



Potential 

Heat;S,ii9 
Savings: 



' HEATING 
UNITS TO 
BE SAVED 



CONDUCTION THRU: * 
SIHGt£>QJVSS VINIIOHS 



PAGE 5 



.l4sON- PLAN NO. SB STEP 2 - CALCULATION 



(Continued from page 36) 



. 0 1. NTS 0 F E M P. HAS I S 


Kanual 
, Page 


Chart 

, - No. . 




(e ) JOB j^OK Paqe 6 r ' Heat Losses lay 

Conduction^ Through Double-Glass .■ 
or Plast±c Covered Windows, and' . • 
Througji Doors 

' ' ' " ■ • ■ " ■ ' ^ ' ' 




C^46 




. ■ ,: . ' • ■ * ' • ' • 

• (1> Use ^sketches on page^i to fill 

/ in tabled to determine Total Arek 
* / af Outside Doors and Double-Glass 
_ . :\Windows. 

(2) Enter District Heating Factor 
v:- ' from: page . 1. V ' • 


- . .- 

■ V 






\ ' (3) dse tliese factors ..to determine • 

V Required ^Heating * : -^V 
V • upon R.'= 2 ^ and ehtex^ on bottom 

■ line. : . . y ■ 


,' . ■ ■ _ 






(4) • Potential iHeating Savings will 
V "0", unless;^ you triple glaze. 
Enter appropriate figure on . 
bottom line^ , 

- • - ■ ^ m » 




/ . ■ 


* 


\ ■ ' . ' ' ' . ■'. ■ 

■ — ■ ■ ft _ . • - . . ■ 

(Lesson continued on page 40) /v 

■ " - : > ^ .. ^ ■■■ ■ v: 







Chart - 46 (Fora To Be Completed During ^g^son) 



HEAT LOSSES BY CONDUCT] ON THROUGH DOUBLE GLASS OR 
PLASTIC COVERED WINDOWS MD THROUGH DOORS 
CAayuinTnq R' ■ 2 for th»^ untfs) 



Ar*a of Doubl* Gfass and Doors 





X Haight ' X Htxtor > 


» • 

■ Ar*a 


3 


7 








y 


/ 






u 


2 










a 




































TirTAL j 




c ■ .* ■ 


\ ■ 




. > - ■ 














fit ■ ' 





■ V 



District 
Heottng Factor • 



■R' . Val u*^ 



Pot^entlat Savings . 

Triple glaring of Windows can be done but Is not usually practical*. 
If no Change Is mad^- In the windows, tha Potential Saving will be^ 0 
heating units and ^should be . entered * ^ 



Clf windows are triple glazed* the "R" valuer will be ap^rox* 3 and the 
Potent.1al Savings will be. one-third of the "Heating Units Required^") 



TYPE OF HEAT LOSS 



HEATING 

UNITS 
REQUIRED 



POTENTIAL 
HEATING 
SAVINGS 



PpOPOSEO CHANGES TO STRUCTURE* 



HMtingUniti 
Requirad ' 



Potential 
Heating 
Savings 



i 



HEATING 
UNITS TO 
BE SAVED 



CONOUCnpN THRU: DOORS & 
DOUBLE-GLASS WINDOWS 



10 \ o I 



PAGE 6 



7 
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44 



4.ES^<^ PLAN NO . SB 



gtep 2 - CALCUIATION 



^5. 



PO I NT S 



0 F 



E- M P- H A S I S' 



Mantial 
Page 



Chart 
No. 



. A 



(f ) JOB BOOK Page 7; Heat Los^ses by 
• Conduction Through Walls ^ 



ERIC 



(1) 



(2) 



(3) 



(4) 



(5) 



Enter Perimeter and Height of 
^ Outside Walls from page 1.' 
Multiply to obtain Gross Wall 
Area. Subtract sum of areas ^of 
windows and doors from pages 5 
and 6 to determine Net Wall Area. 

Insert District Heating Factor 
from page 1. ^' * ^ ^ 

■ ■ . ■ ' .' ' .'**.'■_ ■"".'"■ ■■ • , ^ 
From Table .1 on page 12 of Job 
Bookr obtain "R" value for each 
material in walls. Add^these "R" 
values to obtain composite value 
for the walls. Round off to 
necorest tenth of unit. 

Use these f actors to deterjnine ' 
the Requited Heating Units , and . - 
* enter on bottom line.,- 

In a sitnilar manner, determine 
Potential Heating Units based 
upon an "R" value of well- 
insulated walls equal to 15. 



(6). Siibtract to determine Potential 
- Heating Savings, and enter on > 
bijttom, line. _ 



End of Lesson No. SB- _ 
(Lesson IJo. 5e starts on page 42) 



- 40 - 
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C-47 



Chart C Air (Fori^ To Be Completed Dujring Lesson) 



Total Per I me ten 
pi Outside Wa? I 



Total Height 
of Outside Wai I 



Gross Wa 1 1 Area 



Toril ^rea of ai I 
Windows and Doors 
(f roB previous 
two pages') 



Net Wal 1 Area 



HEAT LOSSgg BY CONDUCTION THROUGH WALLS 
'R' Value of Outside Walls 



ft. 



List betoM at i materiats in. wal ls, starting from inside and 
including »ir spaces wIlMin the waif. Insert 'R' value for 
each coriponent from Table I , . 



77^ 



sq.fr. 



/5& 



Inside surface . - 




.68 


GYP%unaoma 


s/s" 


.32. 






.9/ 




Z' 


l.HO 


Am s^f^tm 




.y/ 






Koo 






.13 


Outside surface 




.17 



^ - -District Heatnnq TotjBi » Seating Jnit; 



•District Heathng 
'. Factor 



TotjBi 
R" -Value • 



♦Heating Jni ts 
Required 



Potgnt-al S*>v-nqs bv j^nsulation 



Weil -j nsu fated ^«a 1 Is should. have an 'R* value of 3r5. If this was so *or this bui iding,- tne wall neat 
- loss.wou i^d. be:^ ■ • 



SIS 



Net Wa 1 1 Area- 
I *rom box above) 



X' \ '-7- 



iHstrlct Heat ing 
!"actor 



15 



f-otentlai 
Heat ing uni ts . 



ubtract the pbtenMai heating units from those new. r©q^,^red and Enter Here. 



Hi 



Potential 
. Heati ng 
Savings 



TYPE OF "HEAT LOSS 



HEATING POTENTIAL 
UNITS HEATING 
•'REQUIRED SAVINGS 



PROPOSED CHANGES TO STRUCTURE 



HEATING 
■ UNITS TO 
BE SAVED 



CONDUCTION THRU: WALLS 



Page 7 
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LESSON PLAN 5C Step 3 - EVALUATION 



P- 0 i N T S 



0 F 



E M P H A S IS 



Manual 
Page 



Chart 
No. 



1. 



• STEP 3 - EVALUATION OF THE DATA 



12 



(a) 



(b) 



Fill out the Sximmary Table on page 8 
by entering the "Heating Units Required" 
and the Potential Heating Sayings" from 
the corresponding tables "at -the bottom 
of pages 2 through 7. 



\ 



C-48 
C-49 



Review the 12-point check list on pages 
11 and 12 of the Manual to determine 
the most logical cind practical 
winterizing measures. 



(Lesson continued on page 44) 



11-12 



Chart C - 48 



0 

ERIC 



4- STEP PROCESS 

1. INSPECTION 

OF THE BUILDING 

^ CALCULATION 

OF HEAT LOSSES 

5. EVALUATION ^ 

OF THE DATA 




- 42 - 



47 



Chart C - 49 (Form To Be Com|rIS^ted During Lesson) 

••^ ' .4 ■ ^ . ^ ^ • - ; .; . . . -. • ' 

Us* fh© Instructions of? peg* 11 of^e f(ea Winter itation Manual to assess which potential savfcngs 
can &e obtained most successfully". \3 * ♦ 

^''f fonowing Summary Table by entering the -Heating Units Required* and * 
the Potential Heating Savings" from the corresponding tables at the bottom of paqes 
by su?h^changes * ^'"^^•^ ^" -Proposed Changes'* and •^Heating l/nlts to be Saved'* 

* . ^ ■ ' • . 

' _ HEAT REQUIREMENT ESTIMATES (Annual Heating Units Needed) 



HEAtiNG 
UNITS 



POTENTIAL 
HEATING 



HEATING 
UNITS TO 



INFILTRATION ^ From 

Page 2 


A ^ 








CONDUCTION THRU: b 

^FLOORS ^ Page 3 


H77 








CONDUCTION THRU: 

CEILINGS - >age 4 


203 


no 




i Id 


CONDUCTION THRU:t 

SINGLE-GLASS WINDOWS /age 5 










^CONDUCTION THRU: DOORS S ' " 
\ OOUBLE-Gl^S* WINDOWS Pa^fe 6 


90 


o 




o 


CONDUCTION -THRU: * • 

WALLS r Page 7 








o 


TOTALS 


isao 


^3/ 







'^h! fhe quantities and cost of materiajs needed to make the proposed 

Changes to the bui kdtng. * k . . ■ 



, .«,,nc ^3 V 3»;. • /a6' tt>>»/» 



® 



Fill in job Sheet on opposite page. 



PAGE. 8 



/(Continued from page 42) 



y F 0 I N T s / 0 F E M P H A I S 


Manual 
Page 


<:hart 
No. 




(c) Enter these "Proposed Changes" and 
He ajting Units To Be Saved" in the 
Summary Table on page 8/ and add up 
the /three columns of figures • 

■ ■ • . / . ' . • ' ■ . - . ■ 
(d> Usd the lower half of page 8 to 

calculate the quantities and cost of 

mafterials needed to make the "Proposed . 

Changes to Structure" vhich you have " 

, specified in the Summctry Table • 

(e)^ Fill- Out ♦"Job Sheet A" on page 9. 
. ' (Insert carbon paper under table at 
top of page)" 

(1) Enter the Type, Quantity ^ Cost 
- cuid Location for 'each- item to be 
r ordered.' Enter installation ^ 
Diagram No. from Manual, as well' 
as any Special Instructions 
regarding tools or methods. 

■ -1 ■ ■ ■ ■ ■ ■ ■ • ■ 

- ^ (2) Remove Job Sheet A from Job Book 
by ^ tearing along perforated line/ 
at left edge of page. • . ^ 

* • 

' ' . . : ■ , ' \ 
J . - ■ ^ 

;• ■ ,., ■ ■ ■ • ■ ■ . ^ . ■ ., 
CLesson . continued on page 46) 


/. 


(C-49) 
C-50 

> 



Chare C " 50 (Forn To Be Completed During Lesson) 



JOB SHEET A . 

THIS PAGE IS REMOVABLE FOR USE AT JOB SITE 

3 Pit/f sreeer B^M^oK .rtff 



Type of Quantfty \ Estlnated ^ Location Where Materials Are To Be Installation Special 
Materials Required Cost ^ Installed (Walls* Celling, etc,}v Ola gran No, Instructions 



1 



ZIOPT. 



Coo 



9 



X-3 



AINSERT CARBON PAPER UNDER TABLE AT TOP OF. PAGE ONLY) 



Map or direction* for locating ham: • . > . 



la] 



Act<vtty 

Order Materials 

Install Materials 



Date 



WORK RECORD 



Supervisor 



Connents 




PAGE 9 



^ LESSON PLAN NO . 5C f , Stiep. 3 - EVALUATION 



(Continued f roiri page 44) 





P 0 


I N T S OF E M P H A S I S 


Manual 
Page 


Chart 
No. 














(f ) 


■ - • • . 

Fill out lower. half ; of Job Sheet on 










page 10 ' / ' 




C-51 






(IK .Determine estimated Total Cost "of 


- 


^ ■ 






materials used. 








" - 


(2) Enter Fuel Factor based upon 










- information from page lA. 










*■ 

-(3) Enter Heating Units Saved based 










upon the actual changes to 










' structure* 










(4) Enter Price of Fuel from page lA. 




• 






(5) Calculate Pay-Off Time. It 










should be^less than three seasons. 










If it is-nbt, check. back to the 






V 




most expensive changes to deter- • " 










mine if they are really worth 




T ■ ■ 


■J 


•< * 


the expense. ' - 






■ * 


* 


** " . - . - . ■ .■ ■ 










End of Lesson No. 5C ' 










(Lesson NO. 5D starts on page >4&) . 

















Er|c - 46 - 



Chart C - 51 (Form To Be Completed During Lesson) 

" V . ^ JOB SHEET B . / V. / 

• THIS PACe IS RETAINED WITH JOB BOOK AS PERMANENT RECORD 



Type of - Quantity Estimated . Location Where :Matei:1als Ar^Tp Be 
Katerlals . Required^ Cost Installed (Walls, Ceilijig, Etc^ 



Installation 
Oiagram No. 



Special 
'Instructions 



Ciw«r4r,#« 













too Pi 


















J 






■. 




» 








c-/ • 


Y. ^ 










... . '•' f .. 

- ■ V ■ .- 



Total Cost 



MPS: 



PAY ■OFF TliWE • 
This is the ntjnb«r of seasons for fuel savings to pay off the cost of winter 1 zat ion. 




Total Cost tfrcm Job sheet above) 



fuel Factor 
Fue I 0 r I « I 
Naturor Gas « 120 



Total 

Heating Units P© 
Saved 



Price oiF Fuel ^ ^ ^ 



Electricity ■ 30 ^ (From page 8 i 



"Pay-off" Time 
( seasons) 




PAGE 10 . 
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MSSON .PLAN. NO. 5C STEP 3 - EVALUATION 



(Continued from page 46) 



p 0 i''n''^t^^ (^p e m p h-a s i s 


^fantxal 
Page 


Chart 
Np.- 


2. 

■ 


Pinal step in the winterization process is » ^ 
INSTMiLATXON of Materials. ; ' . ' 

Some ^.ineinbers of class may be well vetsed in 
this activity. - - 


.13 

r 


C-52 




of -UietittechnigxiesXthat have provisd to be most 
effective. \ 








Method we^ will use to cover the. highlights ^ . 
of this subject will be: ^ 
(NOTE TO TEACHER - Refer to vf ollowing page / ^ 
for suggested methods for Lesson 5D) . ' 


.. 1 





End of iesson 5C- (Lesson 5D startSs on next page) 
, Chart C - 52 . Chart C - 53 ^. 



4- STEP PROCESS * 



1. INSPECTION 

. OF THE BUILDING 

a CALCULATION 

. OF HEAT LOSSES 

3. EVALUATION 

. OF THE DATA 

. . 41 INSTALLATION 

OF THE MATERIALS. 





.KAtUXi 


' - ■ ■ 










Ofitt' 


T«a4«r 


.OaC« 




14* S«CC 








L 






c fc. 




















>••«■ 


if 

01.M 






















9 














































> 






o«i 




^-.^ _ 








Km 




















- «MCl.4 <«. 
















««1 












Tm 












C*r4 









LESSOB PlAB HO. SP' INSTALIATION 



5 » 




1' 



2. 



This .sxabje'ct, ■installation of Materials , do^ss not lend 
itself as well to , the lecture method of instruction whichi 
was used in the previous lessons. $he following methotds 
whi^h involve- either laboratory exercises or classrooiK 
demonstrations are suggested for consideration' by the ^ 
teacher in preparing a .Lesson Pl^n: '.. ' 

(a) Laboratory. Exercises ^(Preferred -Method) ^ .; /. - ' 
The laboratory" exercises which b&gin- on the following! 
page represent the most e*ffec^:i-ve method for ^^'te 

this subject to a class of "students who have had some! 
training and/or., experience iii carpentry.- 

(b) Classroom Demonstration (Alternative Method) 
If shop facilities are not available, the teacher may | 
yi-sh' to cdnduct .demonstrations in a' classroom of the 
installation activities covered, ^in the Isdjoratpry 
exercises."' . :'■ 

(c) Classroom Lecture'' COptional) - " . : 
-An Optional Lesson Plan on Installation, which. uti- 
lizes approxiiftately sixty 35min slides, has been 
prep2ired for use when classroom facilities are. not 
.suite±>|Le for either laiboratory exercises or classrooi 
demonsfcratiohs . Several sets have, be^ distributed 
to the \state Energy Of flee in each state for use in 
the vocational-techjiical schools. In addition, a seti 
is available on a Ipaij basis ' from the Regional Of fice] 

; of the Federal Energy Administration. 

. ■ •■ "■ ■'^''^•^ 
LABORATORY EXERCISE ON INSTALLING INSULATION 

(a) Objective ; to give the students a hands-on experi- 
ence in installing Jthe common forms of insulation 
materials. ■ » 

(b) ^6uipment and Materials Required ; 

Wall frame mock-up - _ 
Insulation (blanket or batt)" 



. (I<es son continued on rte^ page) 



ERIC 




LESSON PLAN NO. 5D 



instaIlatjon 



(Continued from prfevious page) 



NOTE -TO -TEACHER 



/j 



(b) Equipment ai^d Materials Required (continued ) 

Stabler T"^ ' ■ 

Shears . , ^ " ' ^ h / / / 

(c) Suggested Procedure * i / 
De^ionstrate to class the proper metnods^for install- 
ing insulation in ceilings /^floors, crawl spaces and 
masonry walls. ^ Discuss vapor barriers and vetitila-^ 
ring attics. . • , . - . - ^ 

Have students (or teams) practice installingRsinsula- 
tion on the wall frame mock-ui)s. (If small ffCaples 
are used, the insulation can be carefully removed 
and reused) . ; - 

lABORATORY EXEReiSE ON >INSf ALLJNG WEATHER STRIPPING 

(a) Objective :" to gi.ve the students a^^4x^ds-ori e-xperience 
xn xnstalling weather stripping and other^ weather i-* 
zing materials./ . ' ' , .. 

(b) Equipment ctnd Materials- Required i 

Door and -jErame mock-up ^ \ • 

Weather stripping materials (several ,types) \ 
Caui^in^^ gun cind tube \ ^ 
• Shear^ ^ . V ; ^' r . 

■ \' ■ Knife - . . '\ ■. ' : ■■ 

' Haimner ^ • 
v'- '.Stapler . ■[ • • V 

'(c^ Suggested . ProcedT:^re - ^ ; 

\ Discuss the selection of. materials. E>emon^trate / 
^ to class^the proper metliod for installing tfhe 
-■Materials. ' ■^'"'^ ■ ' • 

Have the >tud6ritsr (or teciipas) practice installing^ ^ 
weal theri zing materials tp the mock-oips . " " i 



^ CLegson bentinuB^ on^"^ia(ext page) 



LESSON PLAN NO. 5D 



INSTALLATION 



(Contiaiaed from, previojis *pftge) 



N O T EU^ 0 



TEACHER 



/ 



4. I LABORATORY EXERCISE ON INSTALLING PLASTIC STO^M 



WINDOWS 



• Ca) Objective s ■ to give^ the- students a hands-on experir 
, ence xn installing plastic storm window. 

(b) ^ Equipment ctnd Materials Required : ' . 
Window ^frame mock-up . 
Plastic sheeting ' ' • •- 
Fastening materials: z 

Wood s trapping -fend nails " '' 
, Masking " tape and ^Sples • ^ 

. Tools: X ... ; 

Shears r knife, hcurimer, saw., and staplerv.; 

(c) Suggested Procedure ' , * 
Discuss the procedure, demonstraii^to class and 
have students (or teams) practice installing 
plastic on window frame mock-up. ' ' 



5. J FIELD ASSIGNMENT TO OBTAIN COST^OF- MATERI 



Tieaph'er should encourage studerits -.to phone, oir visit- 
local suppliers to obtain current jcosts* of ■^:ommon 
materials used in the winteri^inq, ^process . "A table 
for recording this information i|^ provided, in the' 
student 's. Manual on pa'ge 27 (chart C-53). 



•A 



End: Of Lesson 5D 



LESSON PLAN 



JOB BOOK EXAMPLE BY STUDENTS 




PURPOSE OF LESSON " 

This lesson will enable the Teacher to evaluate the ^ 
^degree. to which;^the instruct%>nal:} Objectives have been 
^achieved. ' - 



1 ESTIMATION 



EVALUATION OF INSTRUCTIONAL OBJEC TIVE NO . 
' ' ' . — . - — '■ ^ 

(a) Objective ; Given the physical dimensions and 
construction, ^features of ^ a detetched residential^ 

; "structure i a "student will prepare (for a homeowner) 
4 written analysis (Aob Book) ^ containing the 
following: 

\> ^ <Identif£<jation of gross ^hermal, deficiencies of 
the structure which axesiAt iri heat lasses by , 
infiltration and conduction; . -^^ . - 

■ y ■':?''\.-.' '-'i-' ■ ■■ ' 

^ri^on of current heatirfg:* requirements ; 
.the potential savings: \ - ^ 

■■^ ■ : - ^ • - 




...... . . .... ; ■ -/''^.--.vvf 

: (3) Job Wr^^te-upx from v^Jiich material specifications 
atod bill of materials will be prepared; and . . 
- ' ' : ' ' : * 

(4) Bill of Materials for the feasible remedies/ . 
including costs and p^y-back period. • 

-(b) Procedure ,* 

A preferred and cm artemate^.procedure are suggested. 
The preferred procedure is a field exercise that 
involves the Inspection--Calculation-Ev,aluation ^ . 

^ steps -of the 4-step winterizing^ process covered 
'in Lesson Plans Nos^ 5A/ 5B and SC.. The alternate 

\ j procedtire is a classroom exercise ., that involves 

the Calculation-Evaluation st^ps only^ 

■ — ■ ■ -» 

(c)> FieJd- Bxeroise 



(1) Inspection: Arrcmge <f or class to visit a neaarby 

home with simpl^ construction^ chciracteristics ^ 
: ' (one-story^ and simple f loor pl^ri) • 



(Lesson cojitinued on next page) 
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LESSON PLAN NO .' 6 JOB BOOK EXAfilPLE BY STUDEIJTS ' 

(Continued' frbm> previous page) ^ 



N 0, T E O TEACH E R 



(c) Field Exercise (continued) ■ . ^ - 

Working independently, Cor in assigned teams), 
each student will record the physical dimensions 
. and constuction features called for in the Job 
Book on pages 1, 2, 3, 4, 7 and 9.^ (To insure 
uniformity, the teacher will provide the student 
with the dwelling eihd heating system information 
called for on page lA. ) .. 

-(2) Calculation-Evaluation: After returniner to the 
classrooih, the data obtcLined by students will 
be discussed by the class to resolve differences 
Then, each st'udent will independently perform 
the calculations and evaluation called for in 
■ steps 2 and 3,' and record the answers in the 
■ Job/^ook. ■ ■ l' 

-»• At the conclusion of the . exercise > . the answers 

will be compared and\^ the differences discussed. 
(If appreciate, the' Job Books will be collected 
by teacher for grading and/or' evaluation 
purposes.) 

(d) Classroom Exercise 

(1) Inspection: If field trip is not practical, this 
-Step will be omitted. . Teacher will prepare an 

^ example of single-family home with sinple 

-features. Students will be giyen the physical 
, '■ jaimensions and contruction features called for / 

in tjjie Job Book on pages If lA, 2, 3, 4, 7 & 9. 

(2) Calculation-Evaluation: Each' student will 
independently pexform'the caicul^tioh^ and 
evaluation called for in Steps 2 euid 3 of the 

. 4-step winteri2ation^focess, and record the 

answers in the Job ^Jook. 

■ ^ ' : * ■, , ■ ■ ■ ■ ^ : . ■■■ • ' . . ■ ' , ■ 

-■■ ■ , ■ ^ . '■ - : ■ , ■•■ ■ ■ ' ■ \ ' 

* At the conclusion of the xexercise , thfe answers 
. y will be compared and the' aif ferences discussed. - 

' (If appropriate, the Job 'Books will be collected 

by teaGher for grading emd/or ev 
'.- ■purposes. ).' ' ' ""V ^.-.-..^ • 



3 



LESSOH PLAN KO. 6 



JOB BOOK EXAMPLE "by STUDENTS 



^ (Continued from previous^age) 



NOTE T^O. T E A C.H'E R 



3. 



X 



EVALUATION OF INSTRUCTIONAL OBJECTIVE NO. 2: INSTALLATION 



(a) Objective ; G^ven,a job write -up (Job Book) for a 
detached resxdentaiX structure^ the student will 
describe and/or demonstrate to others the proper 

' methods^ for installing the specified materials; 

(b) Procedure : Due to the wide variety of possible 
xns.tructional situations, nonstandard procedxire!^ 
will be given here* ' 

An ideal procedure would be for. the teacher to make 
arrangements thru a- coromxinity services agency that 
■is involved in winterizing 'homes , to have the class 
install the winterizing materials ^purchased by 
: that agency. ^ . ■ 

♦ . . ■ ■ ■. ...•"..-''."■*' 1 ■ ' ■ ■. ■ * ' ■■ -, ■ 

^ If -this is not practical, or feasible/ the teacher is 
encouraged to design an evaluation procedure based 
upon the method of instruction eic^^loyed in lesson 5p. 



r.- ■- 
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End of Lesson No, 6 



ERIC' 



. - 54 - 



is 



•PUBLICATIONS ON HOME WINTERIZATION , ^ ^ . 

' ^ ' ^ • "'.-^ : / 

Retrofitting Existing Housing for Energy Conservation: An Economic 
Analysis ^ Washington, D.C.: U.S. De'partment. of Commerce in 
•cooperation- with tlie Federal Energy Administration; December 15^74; 
This study examines the economic aspects of energy conservation 
techniques suitable for retrofitting into existing housing, in-- 
s. eluding insulation, storm windows and doors, and weather stripping* 
I'he objective of this study is to determine that combination, of . 
techniques tha^t will maximize net- dollar savings'^in life-cycle 
operating costs for heating and cooling operations in existing 
homes , ^subject to specific climate conditions, fuel costs, *and 
retrofitting costs. Available from Government Printing Office, 
Catalog No. C13 . 29/2 : 64. $1 . 35 . 

Insulation Manual, Homes/Apartmeats . Prepared by NAHB- Research 
'Foundation, Inc. , Rockville, Maryland, September 1971. : 
This 49-page manual provides complete information about insulation 
for residential buildings including application, comparative 
resistance values ,. weather data, and a simplified method of . ' ! 
heating and cooling calculations. Available '^from National 
Mineral Wool Insulation Association, Inc. ,. 382 Springfield Ave . , 
Suite 312, Summit, New Jersey 07901, $2.00.'^^ , . - . 

Hox^ to Insulate Homes for Oil Heating , OH-603. ' Ins.tallation' 
procedures, vapor barriers, and ventilation are covered in 
•detail; in this 24-page pamphlet measuring 4" 9". Available . 
from National Mineral^Wobl Insulation Association, Inc., $0.25. 

How To^- Save. Money: By; Jnsul^^ Your Home , ' RI-500 , Full instructions 

arid^ advice on ^ doing it. yourself or hiring a. contractor . Practical- 
details on adding insulatioh to an existing home. , Plus information 
on storm windows and doors, weather : stripping and caulking* are 
covered in this 2 4rpage pamphlet measuring 4" x 9". Available , 
from National Mineral Wool Insulation Association, Inc., $0.30. 

Blowing Wool Applicatiori Manual , BW-201. Designee! originally for 
use by new employees of_insulation corivtractors , this 20'^page , * 
pamphlet m;easuring 4" x 9'', published tn September '1970, "is. used 
generally by those interested in the techniques of installing 
blowing wool pneumatically. . Available from National- Mineral Wool. 
Insulation Association,^ Inc. No. charge for single cc^ies. ^ . 

Impact of Improved Thermal Perform4nce in Conserving Energy , 
An analysis by , NMWIA.. members of energy savings accomplished by 
insulation and storm doors and windov7S on a hatiohatl basis .. 
over a ten year period. Published in 1972, thi^ 8-3/4" x 11" 
brochure is available at /no charge from the. National Wool 
Insulation Asscfciation, Inc. ' 



INSTRUCTIONAL OBJECTIVES 



ESTIMATION 



Student will prepare a 
• written analysis containing . ^ 

(1) Identification pF deficiencies 

(2) Comparison OF Requ i rehents/Sav i ngs 

■— * ■ . I ■ ■ • ' 

(3) Job Specifications • 
^ (4) Bill of Materials 

INSTALLATION V - 

Student WILL: • : 

(1) superv i se appl i cat 1 on 

(2) Conduct Post-evaluation 
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HOME WINTERiZATION COURSE 




A INTRODUCTION TO 
HEAT LOSS 

a BUtLDING HEAT LOSS 



BY CONDUCTION 
C. BUILDlNG HEAr LOSS 





D. 4 STEPS TO HOME 




IF 




HEAT^ 
GIVEN OFF 
: BY THE 

HEATING PLANT 



HEAT LOSS 
FROM THE 
BUILDING 



THEN 



TEMPERATURE INSID 




TAYS UP 
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+ + 
LESS HEAT ESCAPING , 

MEANS LESS HEAT AND LESS FUEL 

NEEDED TO STAY COMFORTABLE INSIDE , 




1 




THE HEAT NEEDED TO rAiSE 
OF WATER ONE DE GREE 



iNE POUND" 



— — — ^PPROXJMATELY THE HEAT GIVEN 



OFF BY BURNING 



V 




ONE KITCHEN MATCH 
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DISTRICT HEATING 
/. FACTOR . 




.00 



2.00 



.75- 



[1 .75 
1.50 



1.7f 



1.5C 



.1.25 




1.25 



'l,t)0 
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Federal Energy 
ifUlrhinistratidh 

Washingtori , 
IXC.20461 








Assignment ; 



Nam( 
Addfess:. 



WORK RECORD 

Supervisor 



HOME EVALUATION: 

,Fi€dd frispettib^ . 
Heat i-pis Calculation (pg. 8) ^ 

JOBt^SHEET (pg. 9-10): 

Order Material^ W ; ; 
; InsfeJil Matenriais^ ^ - 

ERIC -v 



Dote Completed 



* r 
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TEMPERATURE 




TEMPERATURE 



TYPE OF 
MATERIAL 
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TABLE 1/ INSULATION VALUE OF COHHON M^^ 
Source: :ASHRi(iE Guide and Data Book 



MATERIAL 



Air Film' and Spaces ' ' / ^ 

H^space,"^^ bp,ynded by. ordinary materials 
Air Space, bounded by aTumirium fOiV- 



THICKN6?? 



.3/4" or more 
•3/4?, or more 



Exterior surface rjesistanc^ 
Ijiter.iar ^surface resistance 



: Sand and graveT concrete; block. - 
Sand .and grav/eTVcpncrete'-block ' 
Lrffhtweight concrete, block 

«--^Lig'}itwei ght concrete, block " 

Face-brick . ■ '* ' , 
i Coaoj-ete cast in' place * ' 

Bui Idihq fMateria 1 s Seneral 

Wood sheathing ar subfloor 
Fiber board insulating sheathing 
Plywood 

Plywood V 
: Plywood 

- Bevel lapped siding 

Bevel lapped siding ., 

Vertical tongue-^and groove board 

Drop s idirvg , ' . 



1/2 
3/4- 



,3/4" 
3/4" 
5/8" 

1/2" 
3/8" 
" X 8" 

X 10" 
3/4" 
3/4" 

1/r 

3/4" 
3/8" 

' 1/4" 




' Asbestos board 

3/8" gypsum lath and -3/8"' plaster 
Gypsum board 

Interior plywood panel 
But! ding paper ' \ " 
Vapor barri er ' ' ' ' . - 

Wood Shi nolesl, • . " }.':■"- , '~ . 

■ ,. ■ Asphtfl t .^h'i ngl'es '- • ■ . ■ . 

• ■ Cinoleuii)- ■■ , ■ . ■ r ■ 

Carpet wi-Jfc fiber pad " . 

. Hardwood rloor'. , ' v ^ ■ 

Insulati on Materials (mineral wool . qlassr wool wood :W6o.l . - etc»i: 

• .• Blanket o.r-batts ' - . " ^ i. 
- ; Bl anket" or batts ' .-..rv .• ■ - 
. • . Blanket.trr bat 



0.91 . 
2.17' 

0/17 
0.68 




. T.OO 
2.10 
0.79 , 

0.63 
0.47 
0>81 

1.05 
1 .00 
0.94 

0.13. 

0.42 

0.32 

0.31. 
0.06 

o.,o:o.: 



^^''§0.87 

0.44 



1" 

3 1/2" 
6" 



Loose fill « . r 
Rigid insulation board *(sheath'ing)- 

Windows -and Boo rs^ 1|P 

.,51 ngl e -windohT , . ' * ■ . ' 

• Double window..' 

Exterior door - . 



.1^' 
3/4" 



-Oioa 

2. .08 
0.71 



" 3.70: 
11.00 
—4,9.00 

■ ,;.3.33 
2.10 



Approx. l.dO 
Approx. 2.00 
Approx. 2>00 



. ATR f TIM AND SPACED ^ ' . 

Material ■ ' • ^ - Thickness "R^ Value 

Air SpacEx Bounded BY ORDINARY MATEftiALir^ . . . .5/4'' or more 0,91 

Air Space:, bounded by aluminum foil :..,...> . ,:. .3/4" ^qr more 2.17 ' 

ExTER I OR surface RES I STANCE . . . j . . ; . . . ^ . . i . N I L / . 0 . 17 

Interior SURFACE R ESI STANCE^ . . . . . .. . ... . . . Ni i^ - \ ■. 0. 68; 



MASONRY 

■ Material ^ 1 Jh ICKNE $$ 

Sand and 'gravel concrete block. ,| , 8" 

Sand AND gravel concrete block.. 12" 

Lightweight concrete block. . .... ......... » . , . .-. . 8" 

- Lightweight Concrete BLock ^t-t-rrm^ . ; . i ......... 12" 

Face brick. . ... ....... . . , ]\» 

C^ ZsMi^^lt CAST IN PLACE. ... .... . . . . .... .......... 8" \ 



"R" Vai-UE 

1.11 
, - 1.28 = 

2.00^^ 
2.13 

j"'o;.6r > 
■ • > 
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miLJ)Ifrei^TERIAlS. 



Material 



Wood SHEATHING OR SUBFLpDR.;..^ 
Fiber feOARD INSULATING SHE^rrHING . . , . . i . . 
PlYWOOI) I '• • 1. 1 1 I I I 1 1. • i 1 1 • f • • I f . • • • i J • J • • I • • 
PLY-WpO0i • l i ■ f . ■ I f ■ • « • ( ■ ■ ■ I f t 1 ■ I • • 1 1 1 
'Pl!YWOQI} J I'l • Is f 1 1 i 'I • I ^1 • I I itf • 1 1. « . • ft i I f • I • • I 
1J\PR£I> SIDING . . . 4 • • . ....... .1 . ; . . . 




EL - lapped' SLIDING . . . ... . . . . t • . r.. . . . • 

ichL '^[ikB^^'f^ . . . . . . 

. S IDI NG .... i . • r . J. . i i 'r^' . ...,t ill.. ..■§'. 

Asbes-56s board. ... .i. . . .... . . ./T. . . . . . . 

3/8" GYPSUM UATUi AND^^^ PLASTER. . . . t'r . 

Gypsum board i*tf\ir;i i •. ^.i ■ ■ • ^ • ■ v^t^^* ■ • • ■ • • • • • 

Interior PLYWOOD PANELING/.'^ ... 
Building' paper . . . . . . . ". . ... . ^ . . ... . . 

Vapor . barri er t^i • ^i* ■ i ^^^^ % •. ■ # ■ • ■ ■ •> i ■ • i 

SHINGLES iiifiiitiiiiiiif 



I I'l III III l-.f I I I ^ I I- j -t l',l lit 



IThickness. "R*^ Value 



Asphalt shingles. . . . ..... . .a . . 

' LiNOLBUM a I I rf I t I I I'l.t I • I I • I • I.I. I I* I ^I'l • 

Carpet wi th fiber :?ad, V.^i . .-'^.i .: . i. . ; • '/ 



Hardwood FLOOR . . . ..v. . . ... ..... . «,. . .'. . . • • 



.■ •/ 

/ 



-A 




' / 



/ - 
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- ■ V-.-. ■ • : : l- .:-.. 

' : , IHSULAT I QM H ATERIALS : 

.-; . .... • - ;. . • ■■ .. -^-.a 

V Materials / • ° Thickness 

BiUnKET OR BAITS ............... .Vw .. . . 1" 

Blanket, OR BATTS . . ........ .... . . .i .^ _ , 3-1/2'' 

BLAe^Klr OR BATTS . . . . . .'. ... . . . • 5'' v 

' ■ ' » i ■ ' '. 

Loose rill i . . . 1" " 

Rigid INSULATION board (-sheath i ng). ;.V.\' 3A" 



■ 3-.70 ■ ■ 
'11.00 
19.00 ■ 
; 3^35 
2.10 



■ - ^ . : wpoWS AND DOORS ; 

To SIMPLIFY CALCULATIONSl USE THE FOLLOWING 'APPROXIMATE 
VALUES. 



JlAIEf 



^ 'R" Value 
Jingle 1 NDOw. . . . . 1.00 
; DpuBLE windgv^V. . .' ' .2.0Q; ; 
: BcTERlOR'' Door . . . , - 2 . 00 - 



tJ 



ERIC 



SI 
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Jnterior Surface 



3/&" Gypsum Board 



3/8" Plywood 



Bevel Siding 




Exteribr Surface 



Overall R = 



A- 



. .6a 



.32 



3 1/2" Blanket Insulation 11.00 



V47 



.81 



.17 



'13.45 
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Cei l ing: Joist 



1/2" Gypsum Board. 




.35 



6'.' B lanket iC^su lation .19.00 



Inside Surface 



I nsi de Surface 



.68 



.68 



Over a I I R 20 . 71 



■ * 
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{ - 



t 



1 AsphaJtpShIng 




3/4" Sheathing- 
Air Space- 



6" Insulation . 19'.0p 
Gypsum Board .35 



I nside Surfacer .68 




.17 
.44 

i.bo 

.91 




Over a 1.1 R '22.55 
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! nsideSur face 



Hardwood. FJooring .-71 

I/2V P l yvObod ■ , .63 

Inside Surface .68 
Oyera-I r'-R v'* 2.70 




.68 
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INSIDE 
70*F 

TEMPERATURE 

40% RELATIVE 
HUMIDITY 

.150 POUNDS 
PER SQUARE 
♦ INCH VAPOR 
PRESSURE 

HIGH ^ 
PRESSURE 



V 




OUTSIDE 

• f • • ' . '• 

■ ■ ■ . • . * - : . • ' : 

O* F TEMPERATURE 

50% RELATIVE ' 
HUMIDITY 



.013 POUNDS PER 
SQUARE INCH 
VAPOR PRESSURE 



U)W 



EBE 



SSURE 



•it 
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FIG. 2 - "CHIWNEY-EFFECT" 



■ 8:9 
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'r V^i 



BUILDING 
COMPQ;^ENT 



• one; 

Air Change 
Per Hour 



. TWO . 
/Hr«wihange 
P\sy tiour > 




THREE 
Air Change 
Per Hour 




CELLAR 



or 



CRAWL 
SPACE 



Tight, no cracks, 
caul ked sjljs, 
sealed cellar . 
wintlaws, no grade 
Entrance leaks 



Plywood floor,, no 
trap, door leaks, 
no leaks around^ . 
water, sewer and 
electrical 
openings ^^^^^ 



Some foundation 
cracks, no weatlier 
stripping oif 
cellar windows, . 
grade entrance 
not tjght 

Tongue and groove 
board' floor, 
reasonable fit on 
trap doors, around 
pipes, etc. 



Stone foundation, { 



considerable^ \ 



o 



leakage area,' poor 
seal around 
grade entrance 



Board floor, loose 
fit, around pi pes, ^ 
etc«~ 



o 



WINDOWS 



Storm windows 
with good fit 



O 



No storn windows 
good fit on 
regular windows 



o 



No storm /Windows, 
loase fit on 
regular windows 




DOORS ' 



Good fit on 
storm doors 



loose storo) doors 
poor fit on 
Inside door , 



o 



No storm doors 
loose fit on 
Inside door 




WALLS 



Caulked windows 
and doors^ ^ 
buildindj, paper 
used under ' 
sldlngyf ' 



Caulking in poor 
repair, building 
needs pa^nt 



o 



Jfo indication of 
ibuilding paper, 
evident pracks 
around; door and 
window fraiffe 




X 



o 
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4Q STEPS IN mJlLDjfJG INSPFCTIfil^ 



1. Take-" overai-i^ui uding dim^^ 
: (tENGTHv" ■ ; ; ; q> 

■ . ■ . ■ ■ « ■ ' ' ■ , . ■ - ■ - 

2. Measure windows c Height i, WibTH) " ^ - 
-3. flEAsuRE DOORS (Height^ Width) 



4. Check CONDITION of exterior . ^ ;^ 
(Look for crag k§> lack of pa i nt^ c/aiLKi ng ; 



5. ' CHE^yK 



WALL CONSTRUCTION' 



J6. Check CEILING^ roof 
I. 7. Check FLbpR construction- 

- ' - , . - ■ ■ ; . ■ V . . : ^ , ' 

8. • InSBECT FCnJNDATION FOR CRACKS 



V:- 



9. Check 'FOR infiltration/ feel for;-drafts/ open • 



OUTSIDE DOOR QUI CKjLY ^RESISTANCE MEANS A TIGHT FIT) 

■* ■ « • t , - ■ 

10. Talk to the occupant \ • - 

B2 • , 
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9 



FederafErtergy 
Admihistration 

Washington 
O.C.20461 




PROJECT 
RETRO-TECH 



4r ■■ I 





70. 





Job Bbok 



for 



Name: 



WORK RECORD 

• ' ■ ■ " *. ■ ' . "* 

Assignment ^ : Supervisor 

HOME EVALUATION: ^\ 
Field inspection (pg. ^^ ^ ED* 710A/£5 
Heat Loss Calculatibir^g. «} > ' •■ :"; ; 

JOB SHfET*(pg. 9-10): 

Orderi/laterjais^^^^: 
instal^ M^ft^iWls 



ETatc CbmpUud 



Id 



0 
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Sketch ft 1 1 vl«W8 and puf dTfmtnsIofis on. ftftcb pur^ihom^ l#rH}th of wftlia^jwldth ftnd Tftngth 

windows, etc. Label, al l single g lags, wtndqes -^j- <nd double gloss and 6oorm\M • Ci^mplete all iti 
in the^Job Book labeled '*Fi M in at Job Site. *'^^ - V ^ 



lendth of ' ^ 
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DHELlIftS UNIT INFOi^MATTON 



■ OeSCRIPTION OF-BmLOrNS : 
(Continued from Opposite Page) 



* NAME OF HEAO OF HQUSEtfDLO 

NAME ai^AOOREis OF OtfKER: 

(If OQt the same as abovep 

h riNe STeeer 



HEATING SYSTEM IHFORMATIOW 



* OCCUP^TS OF STRUCTURE: ' 



Total itunber 



♦ style of STRUCTURE: , ' . 

. (3" ^"^ ^^^^^ I Spl1t-lev0> 

\ \ 2 1/2 Story 



"Other ^ 
(Specify) 



♦ AGE OF STRUCTURE (Approac): f|J| years 



* ROOMS IK LIVING SPACE: 

Tota^ of Rcro«S'...,:.-. I ^ 



Nunber Used Tn Wintei: 



*< OCCUPANTS COMMENTS (e.g.. drafty, cold 
/lobrs, too expensive to 'heat, eflfe,}: 

US ■' "V •■ • ■ . ' ■ ■ 

' tS^^FTY Widows • 



ERIC 



TYPE OF FUEL: 
' \P\ Fuel 011 
I J' Bottled €as 
I I Cbal/Coke 
/ I I Electrtrlty 



□ 

□ 
□ 



tP^^« Primary) 



Secondary) 



\ 

Natural Gas 
Wood 

Kerosene 



Other 
. CSpecify) 




E OF HEATING SYSTEIK. (vP - Primary) 

j (S » SeQondary.) 

Steam/Hot watfer/HotMr ' " ' V 
Is I fireplace/Stove/Portible Hester 
I I Electrltfal Baseboard 

□ 



Other (Specify), 



♦ DOMESTIC HOT HATER: 

.Does central heating system provide 
heat for domestic ho^ water? - 



* THERMO STAT S^E TTI^S IN WINTER (averaae): 
OayfT3 Nlghtlz^^f Norn 



veraae) : 



♦ AMOUMT^OF FUEL USED L|ST HEATING SEASON: 

• •^ V . ■ , f • . . ■ ■ ; = 

•' ' • Palmary Supplementary 

Type Pot.L OIL, WOQD 

. ■ , . . ■ . 

Quantfty IffdOOALv ^ CO^O 

w . ■ . . ■ ■ 

^ Total Cost t gra^^ < v5".oo 

DISTRrCT HEATING FACTOR..'.. ( o 

(froa Hanu'dl, page 8) ' ^ 

PAGE 1 A . ^ 
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On l>age^ 2 t^u 7, calculate the heat loss by Infiltration and by Contraction .thra the 
separate partV of the building, and enter .the results In the table at the bottom^of ^ach 
page, and In the Summary Table on paqe^. J ' " " 



Volum« Gf Air 
in bu i 1 ding 

Floor Ar«a 

I ' j*5<|.ft 



X 



. HEAT LOSS BY.IHPILTRATION -.^ ; . : . 

HOUSE DRAFT^INDEX: Opposite each of the four component parts of a build- 
ing In the>fable below» place a c'b«ck mark in th# circle adjacent to the 
features whfch best describe the condition of the baildiag. 



BUILDING 




YngM^o upstairs 
ce i I Tng I n two-^ 
s]f>ry house) 



CELLAR 



or 



CR7\WL 
SPACE 



WINDOWS 



DOORS 



WALLS 



ONE 
Air Change 
■-Per Hour 



(5 



Tight, no cracks, 
caulked sills/ 
sealed cellar 
windows, no grade 
entrance leaks 



Plywood floor, no 
trap door leaks^ 
no leaks around 
water, sewer and 
electrical 
openings 



S'torn window: 
with g6bd fit 



6ood. fit on 
stoca doors . 



Caulked windows 
and doors^ 
building ptfper. 
used under 
$*d1n^^^^^^^ 



' TWO , 
Air Change 
Per Hour 



Some foundation 
cracks* no weather 
stripping on 
cellar windows J 
grade .entrancej 
not tight / 

Tongue and gropv^ 
bo*rd -floor, | 
reasonable fit/ on 
trap doors« abound 
pipes, etc. / - 



(2f 



No stom w1^o«:»» 
good fit OB 
regular wftdows 



G 



Loose storn doors 
poor fit on 
Inside door 



(gr 



Caulking In poor- 
repair, building 
needs paint 



.THJIEE / 
Air Change 
Per Hour 




Stone foundation, 
considerable 
leakage arel,- poor 
seaT around 
grade entrance 



Saard floor, loose 
fit around pipes , 
etc. 



Mo Storn windows. 
} oose fit on 
rjBfluTar, w1 ndows 



0 storn /doors 
opse fit on 
Inside -door 




tVtfcR of, 

paper. 



No indlcat 
bill Idlng pap 
evldenf cracks 
around door and 
window frane 



HtlLTIPLY th^'. number'' of check marks in the f»1rst column by 1, 'the second 
column by 2; aTid twp'third column by^ .3. The* Draft Index 'wil 1 be the sum 
S)f these products, divided by 4. " 



cu. ft 



x[ 



X r 



Volume 



Draft 1 ndex 



DIstrict^Keating 
Factor- 



Hearing Unl ts 
Now Required 



Potential S&vtn^s bv Reducing InfMfratton 

It should be^possjoje to reduce tl>e draft index for' a 'Ibu i Iding tp 1 ( tha4^ is reduce the rioniber of air 
changes toone per. hourj If tfie dr^ft index for this building was improved to 1, the infiltration' 



cu.ft : 




Vol uw • 
(from above) 



Draft Index 



X r~i X .oz = n~i 



district Heating 
F^cfor 



Subtract ;the potent I heat ing/uni ts fr,om those non required and enter here 

- \ ■ " 



Potential Heating Units 

- ED : 



\ 'TfPE OP HEAT^LOSS 



1 

^ * HEATING 
. - UNITS 
REQUIRED 



POTENTIAL 
HEATING 
SAVINGS 



PROPOSED CHANGES TO STRUCTURE 



^TI!^ 

UNITS TO 
BE SAVED 



I"- INFILTRATION : 



; J 



ERIC 



"PAGE'2 ■ ' 

ss ; 



H£AT LOSSES BY CONWCTION THROUGH FLOORS 



r I oo r £ xposif r e ^ f ac tor 

Select the^Mf^oprf ate, factor from 
t he descr i pSPfo^^s be low: . 



'R' Value of Floor * 



List below all materlaJs In floor deck, 'including carpet but 
neglecting floor joists, '^tartlng. from ioside surface and work- 



i^^BuIldlng On post$ or pi 1 lars 
LJwith no skirts below floor 


1.0 


Insert 'R* value for each component from Tab 
MaterioJ ' Thickntfss 'R' VaiuB 


\ 1 Craw 1 space skji*ted 


0*8 


llRock wai basement ? 

■ / 


0.8 


Interior Surface 


> 


..68 


.Ipraore than two feet of base- 
■^ment wall exposed above 
grade 


0.8 














Qsui I ding on slab 


.0.5 




s/er 










p-tBuilding with tight crawl 
« space 


0.5 








r-i Bull ding with tight base- 
*^ment (heated or unhe^ted) 


'0.5 


^ ■ 






Interior Sur^iice 




.68 





F loor Area 
( frgm Bu i l^d- 
_ Iflg Descrip- 
tion) 



• 



Roor 
Exposuref^ 
Factor 



District 
Heating, 
Factor 



Total 
'R' Value 



u 

lb 

CO 
0 

o 



} 



*. Heating Units 
Requ i red 



Potential Savings on Floor Heat Losses" 



Floors can sometimes be insulated to reduce heat loss but this is often dl fflcuU^ and wher* water pipes 
are below the floor may cause freezing problems during very cold spells. However*, every iF loor shou Id be 
protected from drafts, etc., so that it hds a floor exposure factor of 0.5^ Wltti thTs exposure factor for 
this building, the heat loss through tt»e floor would be: 




F loor Area 
From Above 



3 ^ 



Floor 
Exposure 
Factor 



• District 
Heating 
Factor 



*R' Value 
from AbcJve 



Potentid I 
Heat Ing Uni ts 



Subtract the potential heat ing; uni ts from those now required and Enter Here, 



Potential 
Heating 
Sayingi 



HEATING , POTENTJAL, 



TYPE OP HEAT LOSS 



UNITS 



HEATING 



rrtEATING 
"UNITS TO 



1 CONDUCTION THRU: FLOORS |^ 








I 
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Area of Cel ting 

' (Toke area of upstairi 
ceiling In a two-atory 
houae) 

Cei I in9 area w) M 
normal ly be the »a<ne 
as f loor area* ( from 
but Idtng •description 
sheet) 



Matar la I 



Thickness *R' Value 



Inside Surface | — i . ,68 








F'IBirmGtASS 






























, Inside Surface (.68)^ 













iq.f t. 



I 



Distance between 
joists/rafters: 



laJ 

t 



Cei I ing Area 



District 
HM + inq Factor 



• Tcrt-a I 
•R' value 



Heating Uni ts 
Required 



Pofentiai Savings by Insulation of Ceilings ' • ■ 

J - ^ - • * ' • ' ' ■ • 

A we It i nsu ijated cei I ing (with 6 I nche& of i nsuj a t ionl sTiCSu ! d- have an 'R' valueof 20. If ThiSfWas so for thi.s 

bui iding, the cei Hng heat loss would be: >■ . 



sq 



20 



Cei r i ng Area 



^ District 
He^ti no Tactor 



'R^ Value 



Subiract the potential heattnq urrl ts "from those now 'required and Enter Here-i 
t ^—r- 



Potential 
',4 Heating Uni ts , 

• ' Mm * 



Pof ential 
Heating 
Savings . 



TYPE OF HEAT LOSS 



I 

HEATING 

UNITS 
REQUIRED 



POTENTIAL 
^ HEATING 
SAVINGS 



PROPOSED CHANGES TO STRUCTURE 



HEATING 
UNITS TO 
BE SAVED 



.CONDUf HON THRU: CEILINGS. 
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1 ^, 

V ■ 



HEAT LOSSES BY CONDUCTION THh^OUGH .WALLS 



Tofa^ Peri/neter 
of Outside Waj I 



To^ai herght 
of't>ufside wari 



Gross Wa 1 I Area 



ToraH Area- of a I \ 
Win<^ows and Ocors 
if torn previous 
two p^es) 



Net Wa I t Area.' 



sq. f t, 



sq, ' t . 



'R.'. Vah i e O f Outsi'dp 'rValJs . " , (; ' " - 

•Lt3fef below all mare^ Ia*ls.. in, wa lis, irarfing from Infe^je^and 
Inciuping air spaces w f V;* n the waj K Insert 'R' val^e for 
each component •rofo Tab lei./ 



Mater ia 1 P^' . 


Thi ckness 


Va lue - 


1 ns i de sur f ar.e 




.Go. . 








file SF/9ee 
























fiseesTbs 'Sffnm 






Ou rs I d(? s -r f ace 




.17 



. Dl s*r ; Hear i-nq 
Factor 



Totau 
'P' Value 



Heating .n\ 
^?equ' red 

__i 



Po ^en t l St:v .rqs b v : n su I a i on" 



'.Ve i -! ^^nsu 1 a^ed wa I Is should have an 'R' value of if rh-r, «es so tor rnis bui^ajng, tne-wai: neat 



loss'wojid be: 



# 
• 



-^Ne t -Wa I 1 A^ea 



Oistr ict He^r Ing 
"acror 



■ ''P' Value * r'u.ten r i a t. 

^ ^ Hear I ng UrTl ts 



Subt r dc f the po^^nti^al tieaTir-g bnlrs f' oir those no^j Ireo t^nc Errter Here, 



Potential 
He'ati ng 
Savings 



T^PE OF HEAT LOSS 




HEATING 

UMTS 
REQUIRED , 


1 

POTENTIAL 
^ HEATING 
SAVINGS ^ 


• 

PROPCSiiD CHANGES TO STI^UCTURE 


HEATING 

u:;iT$ TO 

BE SAVED 


1 COriOUCTION THRU: WALLS 
% . - 






] • 


if . .0 


1. 
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JOB SHEET A, . \^ 

THIS PAGE IS REMOVABLE FOR USE. AT\ JOB Sil^E 



Ad<Sr««a- 



Type of Quantity 
Materials Required 



Estimated Location Where Materials Are To Be 
Cost Installed (Walls, Ceiling, etc.) 



Installation 
Diagram No. 



* ^ 



\ 



UNSERT CARSON PAfER UNDER TABLE AT TOP OF PAGE ONLY) 



JSpecial 
Instructions 




r Map or directions for locating hone: 



hi 
t 

m 

ffi 

o 





A 


WORK RECORD 




Activity' 
Order Materials 


Date ^ 


Supervisor 


Comments ' \ ■ 






■ . \ - 


In^stall Materials 
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• ' CHART ^ 



4 -STEP PROCESS 



I 




OF THE BUILDING 



a 




OF H EAT LOSS ES 



. 0 . ■, 

, 101 




On pahes 2 thru 7, ' cal cul ate the heat loss by Inrf 1 1 tra-tion and by Conduction thru the 
separate parts of the building, and enter the results :>i the table at the bottom of each 
and in the Summary Table on paqe 8. ^ .i- 



yoUmie of 
in boi idir 



HEAT LOSS BY INFILTRATION 



r J 



Floor Area 



sq.ft. 



X 



HOUSE- DRAFT IffDEX: Opposite eac^ of the four compo*ient\pa rts of a build- 
inq in the table, below, place a check mark in the circ4^^ adjacent to the 
features which best describe the condition of the btrhldiffgr 



ft. 



jHeighr to ceij|- 
•,»ng ( to upstoi rs 
cei I i ng >n two- 
story nouise) 



BUILDING 
' COMPONENT 


ONE - ^ 
"Air Change \U 
Per Hour 


Air Change V^/ 
Per Hour • ^ 


THTl'E-E , ^ /T\ 
Air^haage V J 
m Per-HouV 


CELLAR 
' . X)r 

CRAWL 

SPACE 
> 


Tight, no cracks, 
cauiKed sills, 
sealed cellar 
windows, no grade ^ 
><ntrtnce leaks ' 

o 

Plywood floor, no 
trap door le«k>, 
no leaks around 
water, sewer and 
electrical 
openings 


SoBie'f oundatloh 
cracks, no weather 
stripping on' - , 
cellar windows, 
grade entrance ^ 
not^ tight ' 

Tongue and groove 
board -floor, 
reasonable fit on 
trap do"ors, arounrf 
pipes, etc. 
' » 


Stonf foundation^ 
cons1det*abl^ 
leakage area, poor 
seal around 

grade eatra nee ^-i^ 

BoaVd floor, loose^.^ 
fit around p1pes; 

?tCf 


WINDOWS 


storm wlndow^^^jft 

'wlt|^goo(J fit "VSy 


I Ho storn wIlToow:*,- f\ 
' good fit on \_y 
re<Tular windows 


No storm windows. ^"^^ 
loose fit on I J 
regular windows Vc^^r 


DOtJkS 


Good fit on 

stora.daors \J ^ 


Loose 'storm doors, 
► poor fit on 
Inside door 


No storm doors f A j 
loose fit on' V y 1 


WALLS' ' ' 


Caulked windows 
and doors, ' ' 
bun<d1ng paper 
used under 
■siding 


Caulking In pootr ' ^ 
repair, building 
needs paint 


No Indication of 
building paper, 
evident cracks f *| 
around door and V^^/ 
window frame - 



MULTIPLYiTEhe. n^Jtnber of check^marks in the first column by 1, the second 
column by 2, and the third column by 3. The Draft Index will be the sum 
of. these products, divided by 4. . . - ^ . 



Volume 



X [ 



X .02 



Draft Jndex 



I>i,strict Heating 
'Factor 



Heat i ng Uni ts 
UOH Required 



Potenttal Savings bv Reduono Infiltration 



Mt should be, possioJe to. reduce the dra^t index for a building to 1 (that js reduce the number of air 



changes to one per hours) » 
Joss wou Id be:- k 



If the drafV index for this building was impro\^d to 1, the infiltration 



I I - ' X r 



Volume* 
(from above) 



Oistrict Hea 
Tact or. 



Subtract the potential^ heatln.g units *i Tt>ose hoft required ani 




X r 1 X .pz = r~i 



>aT>sD 



Potential Heating Units 



ter here 



[ 



• — ^- — ■ 

TYPE OF ?teAT LOSS 




1 


% * 1 








HEATING 
REQin]?ED 


' POTENTIAL 
. HEATING 
SAVINGS 


PROPOSED CHANGES TO STRUCTURE 


HEATING 
UNITS TO 
BE SAVED 


1 INFILTRATION 


1 
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Floor Exposure Factor 



HEAT LOSSES BY C^DUCTrON THROUGH FLOORS 



'R' Value of Floor 

•List beloiwall mater la Is .in floor-tdeck, including carpet but* 



Select the aj^proprfdte factor frocn ^ negtecting floor loists, start iWfrai; inside surface and work-' 
the desctj^t iohs.be lo^: • ^^s. I r ' f' 



MBuIldrng on posts or p? 1 lacs 
Uwith no skirts below floor 


1.0 


1^ Craw 1 space skirted 


0.8 


1 I D^\^ 1^ \u M i 1 ^ n e iniM 1 n ^ 
I^IKwCK WO 1 1 DasViTloni 




ipflKore: tha^rv t»o feet .of- bas^ 
^ ment wo 1 1 exposed ^above 
grade ^ 


0.8 


Q Bui lding on s-lab 


'0.5 


p^Bui rdi0.^^i th ttgiht crW 1 
LJ space ^ ' 




mS^i Idlng wi th tight base- 
^-Jment {heated or unhe^ted) . 


r * - 
0.5 



Insert 'R* value for each component from Table I 
Material Thickness 'R* \(alue 



1 











[interior Surf^cy 




" .68 ' 






. -J . 








SUB'PLOOK. 






X 




_^ 














Jnterior Surface 




t 

.68 



1 



CO 

m 
o 



F loor Area 
( from Bu r Id- 
ling Oescrip- 



' Floor. 
' Exposure 
Factor 



District 

bleating 

Factor 



Total 
•R* Value 



Heat i ng Un i ts 
Required 



^tent i 



h 



a I Savings 90 Ffeor Heat Losses 



Floors car 
are be l ow 

protected from drafts, etc.', so that it has a floor exposure factor of 0.5. With this exposur^e^act.or for 
thi s bui Id ing, the tveat' loss through tjie f loor wou I d bet ' 



can- somet imes b&i^jnsu lated to reduce heaf loss but this is of ten"/i f f Icu 1 1 , and where water pipes, 
ow the f l-oor may caSse freezing problems djFing very cold spells, however, every f loorC^puld be 



F lopr^ Area - 
From Above^^ 





X 










• 



Exposure 
Factor 



Heating 
Factor 



from Above 



Subtract the potential heating 



units fr^ 



those now required and Enter ^ere. 



type'oF'HEAt loss 



HEATING 
. UNIT5 
;iEQUIRED 




Heating Units 

Potential 
Heating 
Savings 

J 



POTENTIAi 
HEATING/ 
SAVINGS 



PROPOSED CHANGES TO STRUCTURE 



/ HEATING 
^ UNITS TO 
BE SAVED 



CONDUCTION THRU: FLOORS 
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CHARTS 



HEAT LOSSES BY CONDUCTION THRCXJGH CEILINGS 



Area of Cei t i nq 

(T5ke area of upstairs 
*ce)Jlng in a two^story 
house) 

Cefi J in^k^area wi U 
normal ly be t,he same 
> as floor area Tfrom 
bu i Id i ng ^es£r i pV i on 
sheetV 



sq.ft 



X 



Cc i I i ng Area 



Mater ia 1 



Thickness 'R' Value 



Inside Surface 




.68 


GYPSom &0f€ 


















y 














9 




1 nsi de Surface ( t6S) 













District 
Hpa^ ' no Factor 



I 



Total 
•R' value 



Distance between 
joists/rafters: 



76^ 



< 



Heat i ng Uni ts 
Required ■ 



Poteotial Sgyjnas by I nsu ia t i onof Ceilings, 



A well insulated eel I ing '(wi th 6 inches of insulationl should have an 'R* value of 20. ff this was so for .ttiis 
but Iding / the'cei I ing heat loss woo id be: 



Ce i 1 ing Area 



sq.ft. X 



• 



20 



District 
Heatinn Factor 



•R' value. 



Potent i a I 
Heat i ng Unr ts 



Subtract theifotential heatincj units from those nw required and Enter Here* 



Potential 
Heat ing 
•Sav*ings 



r 



1 



iPE OF HEAT LOSS 



HEADING ^ POTENTIAL • / HEAT^^G 

UNITS HEATING . ^ >^ ' t - UMIJS TO/ 

REQUIk r SAVINGS * PRO^(^EO CHANGES TO STRUCTURE B|^AVEEy 



CONDUCTION THRU:' CEILINGS 
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HEAT LOSSES BV CONOUCTrON THROUGH SING<.E GLASS ^WINDOWS 



i 



Area of Single (^lass Wtr^dowp t 



•I f none, enter 0 mmmm mtm^ mmmmm mifmm mm 

'and go fo next sheet on doub le wlndov^ ancj 
doors 



Wtdth ) 


< Height 


X Number « Area- 




s 























































TOTAL 



I 



sq.ft. 



Oistr I ct 
Heat- 1*^0 Par tor 



. I 



Heat I ng Un i ts 
Required " 

—1. 



Potential Saving by Doub te Giazj^g 

{Double glazirg or adding storm wi ndows w*i I I cu t the heat toss 
Lholf", s^divide heating linits by two^ and Enter Here^^^^^^« 



TYPE OF HEAT -LOSS 




HEATING POTENTIM. 
. UNITS KEATi^JG ■ 

REQUIRED ■ SAVINGS 



Potential 
Heating 
Savl ngs 



^ HEATING 

■ \ UNITS TO 

,PROPOSEEI CHANGES TO STRUCTURE BE SAVED 



CONDUCTION THRU: 
SINGLE-GLASS WINDOWS 

- r 



T 



PAGE 5 



ERIC 



CHART ^5 



HEAT LOSSES 8Y CONOUCTION THROUGH DOUBIC GLASS OR 
PLASTIC COVERED WINOOMfS AMD THROUGH OO^ftS 



Area of DoubU Gto«s and Doors 



Width 


1 1 1 1 

X Height x Humbar ■ Araa 










































r 

















E 



TOTAL 
4 



sq.ftX 



• 



^. District 
Keating Factor 



*R* yalue 



]- 



>ieating ^ni ts 
Required 

I 



V 



Potential Savinqs- y * * 

Triple glazirtg' of windows can be done but is not usually practical. 
If no change is made in the windows, the Potential Saving will be 0, 
h^eating units and should '^^m^^^a n^>>^ ^ 

• ■ - * 

(If windows are triple glazec(, the "R" value will be approx^ 3 and thfe 
Potential Savings will be one-third of the "Heating Onits Required.*) 



Potential 
Heating 
Savings 



TYPE OF HEAT LOSS 



HEATING 
UNITS . 
REQUIRED 



POTENTIAL , HEAHNS 
HEATIN3 u ^ UNITS TO 

SAVINGS ' PROPOSED CHANGES TO STRXTUREr ^ BE SAVED 



PAGE 76 
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HEAT LOSSES BY CONDUCTION THRgjGH WALLS 



Total Perimeter 
of Outside Ws I 1 



Total Height 
OK Outside i 



-.s Wa I I Area 



Total Area of a [ i 
Windows a ad "Doors 
(from previous 
two pajces) 



Net Wa I I Area 



'R' value of Oursido wa lis 



ft. 



Lrst'beiow ai; mater i a is^ i-rr wail s , starting from Inside and 
inc^uding olr r.par.es wii:vn the >Afa J i , Insert 'R'_ value., for 
each componep^ •'^omTabre I . ' ' 



ft. 



.sq.f t 



sq.^r . 



Ma ter i a I 


Thi ckness 


'R' 
Va lue 


Inside Surface 




• , 65 








Office 








2* 












S/a* 




fiseesnois SUf^mh 




^utside s :;r face | ~ 


.17 • 



o 

CO 



■sq.ft 



X 



Oi s*r • c t "Hea t rng 
Factor 



, Total 
♦R' Value 



Heat i rvg ja. *s 
RequI red 

__i 



- Po^e^t'al S<3v. p qs by i ns-jiJ" -^n 



*.^e I I ; nsu i.ated wa I Is s^ould nave an 'R* va^e of l*?. if/thJs lAfas so for th i s bu 1 id i ng , tne waii neat 
los^ wvoj Id be: 



No t Wa M iArea 



Iff 



District Heat ing 
"acrOr 



' R ' va ! ue 



|*utent,iai 
Heating ^ni.ts 



r-uStr s«L ' rne potential hea* units from those now req.treu and Enter Here. 



PotjBntial 
He(ating 



HEAT-ING 
UMTS . 



PaiENTIAL 
HEATING 



HEATING 
U?;iTS TO 



I COriDUCTION THRO:-. WALLS 
)^ ' 


LJ 


!■ i 


1 ■ ' ! 


1 • 
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4- STEP PROCESS 

p ■ * 

« 

1 INSPECTIOIM 

OF THE BUILDING 

2. CALGULyQJION 

• _ ♦ 

OF HEAT LOSSES 

3. EVALUATIOIM 

OF THE DATA 

• # 



. ® 

'14 



Ose the rnstructlons on page; II bf'' the FEA ^/j n ter I zati on- Manub I to aiS^ress whKcft 4)0 tent lb h savings V 
can be obtained most-.successiu J.l'vSw-^^ * / ' . ^" - ^ ' 



ges 



out . the following iSummary' Table by entering the "Heating Hihits'rRequlrecf" and 
•the "Potential Heating Sa-v^jws" fro.m the corr.esporndtng -tables at the oottom of pa^ 
2 through 7. Then,' write -t^^.he ""PrbpQsed Changes" aird ^"Healfing Units to be Saved" 
by such chapges. ^.5^ ' ' • * « . . ' . • • " 

• , • . •, *• • ■ . • ■ ■ 

HEAT REQurREMENT ESTIMATES (Arp^ual Heating, Units^ Heeded) 

'V^' HEATING 
UNITS TO 
BE SAVED ,0 



. f 
•y 



HEAflNG ^ POTENTIAL ' / -^'"^ 

UNlfS^<*^ HEATING ^••^ ^ ' • ' 

REQUIRED SAVINGS PROPOSED CHAllGE^*TO STRUCTURE 



\ f. 



INFILTRATION ' ''/rom 

Page 2 






• • 


1 


. CONDUCTION THRU:' 
^ / FLOORS . ' Page 3 






J i 




CQNDUCTPON THRU:- 
^CEILINGS * Page 4s 










CONDUCTION THRU: , ' s . 

SINGLE-GLASS WINDOWS *Page 5 










CONDUCTION THRU: DOORS & 

DOUBLE-GLASS ^WINDOWS "Pa^e 6 










CONDUCTION. THRU> 

WALL^ - Page 7 










^ • 

TOTALS"^ 











(D 



Use the -space below to calculate the quan^i t iea^ and cost of materials needed to make the proposed 
changes to the but idiog," . , - ^ ^ . 
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Fill irl job sheet on opposite page, ' 
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; . • : JOB SHEET- J\ * 

• ■ - ' * ■ ^ -^^ L 

THIS PAGE IS REMOVABLE FOR USE AT, JOB SJTE " P 



■/ 



Type of Quantity* ' EstlAated Location Where Materials Are To ge Installation- Special 
Materials Required Cost Inst2tlled/ (WallSi; Cefllng,* etc.) : 'Diagram No. Instructions 



UNSERT CARBON PAPER UNDER TABLE AT-TOP OF. PAGE ONLY) 



Map or directions for locating home; ^ ' 

JZoi/re ^ZZ. P^JSO^ C6ntsjs or Toyy^ i-S'.ntices 



- Fl/SST HO USB A ON 



■■7* 




1 







WORK RECORD 








Activity^ ' 


Date . y 


Supervjsor 




Comments 




^)rdir Materia^^ 

* 

'Install Hater ials 














i 
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; * • , ; V; ,-^. SHEET B 

THIS PAGE IS RETAINS VITH JOB BOOK AS PERf^NENT RECORD 



Type of , Qiiantity "Estlniated Lpcatioit tUiere Matierlals Are To Be * In$tanation Special 
\- Materials Required _ Qbst.: Installed ,(Wal3ir,vCeningtM^tc<K' Diagram No. • Instructions 



i >K ■ L 



Tota I. Cost 



^ ^^PAY^FF TIME 

This IS th^ number of seasons, for fue^r savings to pay off the cost of winterization.- 



I- 



Total Cost (from Job sheet above) 



-4 

X 



Fuel Factor 
Fuel Oi I = 1 
Natural Gas = 120 
. Electrici'-ty = 30 



Total 



Pr i-cD of Fuel 
Heating Units ^ 'Pe«[ gpf, cu.ft*,KlWH 

Saved * * 
(From page 8) 



"Payoff" Time 
(seasons) 
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4 -STEP P ROCESS 



1 




OR THE BUILDING 



2: 




OF HEAT LOSSES 



3. 




OF T HE DXTA 





^F THE MATERIALS 



1 1 ^ CHS«T 

ll2 



TYPICAL COST OF MATERIALS 



Material - . 


Type. 


Unit 
Size 


Unit- 
Cost 


Local 
' Vendor :, 


r 

Date 




Ifi" Baft 


8 ft 






/ 

/ 

/ 




. ■ ■■ / 

T <^ 0 A *^ 

IjOO S c 








■ / • 


• 








5 ■; 




Storfe . - 
Window ^ 

■ <• 


w±as s 






'. ^ 






"P T *a -1 1^ T m 
irXoSuXC J-X"* 




v.. 






. IV Co u He L^o jLp 












« s ^ J OIK 






- 

r ■ 






D rr^pp xng 


















— V 




^ 1 


Heating Oil 




Gal 








Electricity 




. KWH 








Natural C?al'' « 
&t — ■ ■ 




Cu« ft» 








Bottled Gas 




1 


• 


> 


1 


Kerosene 




Gal 




\ ' — ' 




# Coal/Coke 




Ton 




/ 




Vi 

Wood 




-Cord 






1 
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F ftdotal Eny gy 
AdnrvnisbBtioiv 



t • .JUNE 1975"- * 1 



This HCAAE WINTERIZATION AAANUAL 
r. ' . . was (jeveioped for the 

7 feeder a r Energy Administration 



by ; 



Richard- Hi I I , Professor V.echanical Eng i.neer i ng , University of Ma?n€ 
Charles W, Kittridge, Extension Agr Icu 1 tura I Engineer, University of Maine 
Norman Smith, Professor Agricu I tu,ra i Engineering, University of Maine 

It is^ intended, for use in inspecting and evaluating homes to. determine if 
winterizat ion measures are needed" and gives d irect i on§. ^for app ly i ng winter 
izatfon materials,. 
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BEING COMFORTABLE 
IN WINTER 
MEANS 

KEEPING WARM AT MINIMUM COST 



This takes he^t, which comes from fuel^ which costs a whpl^ lot more than it once did 



MOST HOMJES 
CAN USE MUCH LESS FUEL ' 
WITHOUT SACRIFICING COMFORT 



This manual ejcplai'ns the how and whj 
method of approximating how^ much heat 
warm and explains how to assess the 
^uch as adding storm windows, insula^ 



5f winter comfort heating. It proV^des an easy 
Ijwill be needed to keep any particuIarN^vfilding 
lefits of improvements made to the buiifling,. 
^g ceilings, excluding drafts, etc, I 



Most such improvements colt money. "^^PBAlly they savfe more than they cost. In the 
Biext few pages we shall see how to make heating improvements .cind how to figure the. 
Aeat saved. 



\ One,, basic premise' that we m\i3^ get straight— 




IT IS NOT "cold" THAT COMES IN-- 
IT IS THE HEAT WE BUY tHAT^ ESCAPES TO THE OUTSIDE 



, Heat always tencCs' to flow from wherever the> temperatxire is higher to wherever the \j 
.temperature is .lower ♦ For -example — put a- pan of cold water on a hot stove and heat 
* I'.Ilows from tbe stove through the bottom of the pan into the water, heating it .ur >^ 
^ a higher temperature. Pan bottoms are, therefore, made of materials which CONDUCT 
, heat easily. To keep the pan from" losing heat after \t comes off the stove we can 
'* stand itT on am asoestos pad — a material which RESISTS passage of heat, or in other 
woriis, provides INSULATION. 



^ 4 



In just the same way as tieat escapes from a pan. of hot water^ ^^t will^pass out of^ 
a heated building to the orfld outside surroundings. If we want to keep* the build- 
ing;, at a comfortable temperature, we must release heat into' it at the same rate at 
g> 'dch heat escapes out o%t the structure. Heating buildings is really as 'simple as 

ERJC'"- ... \ Us , , ■ 



Take the bui^l^ing below- 



-2- 
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IF 




HEAT 
GIVEN OFF 
BY THE 
HEATING PLANT 



HEAT LOSS 
FROM THE 
BUILDING ' 



THEN 



TEMPERATURE INSIDE STAYS UP 



Make it more difficult for heat to escape from a building by insulating., dotible 
glazing or sealing cracks and less, heat will be needed to maintain comfortable 
temperatures inside the building And less heat requix*ed means less fuel used, 
which means money saved. * * - 




LESS HEAT ESCAPING 
MEANS LESS HEAT AND LESS FUEL 
NEEDED TO STAY COMFORTABLE INSIDE 



Heat escapes from a building "in two ways, by CONDUCTION and by INFILTRATION. 

In. the next^few page^, these processes will IS^, explained — but if irst some definitions 

rthincr elM^ir. 
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to make everything clear* 



We-mu^t have a unit to measure heat Idsses. Norma I 1^ we use-the British Thermal UnJf--aTU- This is the amount 
of l^eat J^t takes to rais^" the temperature of one pg^d of water by 1 ^'F^hrenhei t. Another way of "sizing" a 8TI) 
; is to say It is about the. amount of heat given off when a wppden match is burned completely. All -fuel veuues or 
heat requirements car> be expressed in BTU* s. For example, Osing one- ki l-owatt hour of electri-cjty releases 34.12 
BTU s; one. pound of, .wood burned compl^etely will giveoft about- 8000. BTl) 3, etc. 

Working .with BTU s' means doing Ic 
uses the/ concept pf Heat ing Unitt; 



a I cu iat i ons with largeTnumbers. i n -vyh ich 
s to simply the K^^^^^ *'\ 



it is e'asy to ^make errors- 



manua f 




■1 

HEATING UNIT 


• ■/ 

ft E P P^E 


• \ - 

S E Ni T 5 





Obvtousty, the Heating Uni t is an approximation, because not all oil or gas heating plants operate at the ^ame 
-efficiency. However, the Heating unit is a fjairly accurate estimate of what, a normal oil or gas furhace s^^u l-d 
get out of the quantLtJfes of those faels illustrated above. The Heating LKii t does, in fact, represent about\ 
100,000 BTU s- ' f J " ^ . i 

\n this manual, we calcu-late heating rejuirements on a seasonal basis- Therefore, if a buildmg'is c^fcutated 
to require 120>>icatinq Units, that fl.gu.re will represent the approximate number of gal'lons of oil it should 
use. per>year, if it has an efficient furnace. I.f the actual fuel use is known and is very different from the 
calcu lated ^figure, a further , check needs to be made to find the reason. It may be due to calculation errors, 
wrcrng^measurements in. the building, or the furnace may not be functioning correctly, 1 1 may be that the^ bui Id- 
ing has oVity been partia I ly heated previously, with much'of the" living space not used in the wjnter. W^rkirlg ' 
wi th.Heat ihg Uni ts in this way can enable us to spot errors or circurristances we might otherwise miss- Inci- 
dentally, if the furnace which provides heat for the building also p/*ovides domestic hot water, th^s will i n- 
creasevthe fuel usage approximate iy 20%. , " 

, t ^ ^ ^ ' ^ . ■ . , . " ' ' ■ \ 

To allowfor climatic differences between areas, heating engineers use Degree Day figures, one degree day 
representing a 24 hour period in which the average outside temperature is l"* F below a base temperature of 
65 »F.. AAany northern areas will have^ over 7000 degree days in a heating season— once again a large number. 
This manual uses the District Heat'ing Factor which, for a n area wi th 4000 heating degree days, will be 1, for 
6000 ^egree days 1.5, and so on- The map on page 8 stiows the District- Heat in<3 Factors for. various areas: 
Simply Ipok up the appropri ate factor for your area and use it In figuring all heat losses for any house in 
your 'di str ict. 

e 

Home Winterizat ion requires four steps to determine what should be done, where and how- 

.1- ^ INSPECTION of the bui Iding to determine construction. * * - 

2. CALCULATION of heat iQsses from the building. * * " . 

; 3.. " EVALUATION of the building and heat losses to determine what winterization measures should be made, 
4, . INSTALLATION of the' wi nter izat ion . mater i a Is. . ' . 



A Job Book is used for recording the information on^each building. It also shows the procedure fpr calculat- 
ing and sumnarizing heat loss and serves as an order form for listing and^rocur i i^g fritter i a Is- 
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BUILDING rfEAT LOSS BY CONDUCTION 



He«t is lost-from the home through the -exterior surface of the building by heat^f lowing by conduction through 
the building materials. The rate of heat loss from the warm' side to the cold, side through the exterior sur- 
face depends-upon the size of the surface, ;the length of time the heat flew occurs, the temperature difference 
between the two sides of the exposed area, and the construction of the section, that is the type of material 
used in the construction. All materials used in building construction reduce the f .low- of heat. Some-^mater ia Is' 
are much better thart^ others at reducing heat flow. The more ef f ect 1 ve^mater i a I s are used as insulation. 



I nsu ration ' > . » 

c 

Three gene?a 1^ types of Insulating materials are common 1 y- used in bui 
blanket or batt, and rigid Insulation. 



Iding construction. They are loose fill. 



Loose f I M types of i.nsufatlon include glass, rockwcol^ cellulose fPbers, wood fjbers, and others., 
insulating moteri-als are best ut'flized on horizontal surf ace«,<such as cei ling areas. Thi-s type of 
used in vertical areas tends to settle, and un less . provis ion is. made to refill 



the space, cold 



Fill type 
I nsu lat ion 
spots can occur. 



Blanket, or batt insulation. Is commonly mad'e of g jass or rockwool, or wood fiber. They ar::e usually enclosed 
*m a paper .envelope or fastened to a backing of kraft paper or aluminum foil. Some blanket type^of insulation 
have P9 backing, and are intended to be used when no*vapor barrier Is requ-ired. B lanket insu latioh comes In 
ro I Is of various lengths and thicknesses. B«t't—i-nisu^a-t4bfV"i^-usu«l ly thicker and comes in shorter lengths. 
Both blanket and.ba.tt insulation are available for f rami ng .spaci ng. of 16 and 24 inches. Other widths are avail- 
able on special order.. 

: ■ . . ' ' ■ / • . ■ 

Rigid I nsu lat ion . in addition to providing Insulating value, also provides structural stre^th. Rigid insula-'i. 
tion .is available in board form, such as various flbeifboard mat.erials, and fo^nied plastics. 
This type of insu la tion.. Is more expensive and Is usually not used for home winter i zat ion. 

Table 1 lists the insulating value of most of the common material found In house construction. The 'R' value 
shown in the righthand column indicates the effectiveness, or resistance value of the material- The higher the - 
resistance value, the b etter i ts J_nsu tat ino quality. When building sections are made up of several materials, 
.fhe resistance value of each of the. individJal materials can be added together to obtain the overall total 
resistance value.. Once you know the* overa M 'R' value you can use It in the calculation outlined in the Job 
"Book to determine heat loss. Thicknesses of 5 1/2 inches CR-ll)- and 6 inches ^R-19) are most cofrmon. 



Exterior Wa I Is 

To determine the insulating value of an exterior wall 
section, it is necessary to know the const-ruction of 
the wall. Using Table I, determine the 'R» value for^ 
each material making up the wall. Add together these 
values to obtain the overall 'R* value of the wall. 




Interior Surface ^ .68 



3/8" Gypsum Board 



5/8" Plywood 



Bevel Siding * 



Exterior Surface 



.52 



5 1/2" blanket Insu I, 11.00 



.47 



.81 



.1-7 



.Over all R = 13.45 
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Ceiling^ ^"^^^y^g " 

The insulating value of. rooi and cel Hng sections Can 
* be \determrne<*fcby adding the »R' value of each of the 
materials making up' the section^ It Is'necessary to 
know* the construct Ion' of tbe celling or roof section- 
Add together the 'R' values of the materials making 
up the section from' the va'lues given in Table 1 to 
obtain the overall 'R' value of the section". For 
cei I i ngs wi th' att ic space over the i nsu lat ion., . u^ 
an. interior surface res i stance^ -for the surface next 
to the attic due to the fact that still air con-* 
ditions exist on the outside of the insulation* The 
illustration at the'right shows the procedure for . 
determing the overall resistance value for cei!ir\g 
sections. 




1/2" CrP*u*i 8o«r4 .59 

'6> BlMnar tnftui«r)on 19.00 

"^nftldo Surfaca .66 

,ln«IO* Surface t .60 

OvM'al I R 20.71 



For roof sections, the procedure determining overall 
res i starve value are similar to the wall section. 
First, determine tte construction of^the roof sec- 
tion and then add the [resisj'ances of the individual 
materials making up the roof section to obtain the 
overall' 'R* value for the roof. The "diagram, at the 
right shows the procedure for determining the over-^ 
all *R' value for roof areas. . ' " 



|fi«ltfa ^rfaea 



Oufalda SuTfaca- 




Aaptiair Shlnglaa 

t 

5/«" Shaath: 

Alf Spaca— 




■ 1.00 
.91 



^ Invuiarton 19.00 

inaitfa 3ur*«ca .60 
Oyara I \ R 22.53 



F loors 

To determine the* I hsu lat ing value of floors, add the 
•R' value of the individual materials making up the 
ficJor secti.on together to determine the overall 'R' 
value. Use the interior surface resistance for _the 
surface next to the basement or crawl space area. 
,cjhe heat loss from f loors depends upon the tempera- 
ture below the floo'r. Basement and crawl space 
temperatures depend upon the quality of construc- 
tion. 1 n- ca-^cu lating floor heat loss in this manual 
a floor exposure factor is used to estimate changes 
In floor heat loss^due to different types of founda- 
tion construction. 



Vapor Barriers* ^ ^ 

t. ' ■ • • 

In the winter, moisture moves from the inside of the home to the outside through the exj-erlor surfaces. 
Vapor barriers are installed to reduce the flow of moisture through the insulation so that condensation 
will not occur. Blanket or batt insulation usually has vapor barriers attached. Polyethylene fj Im (4 mil) 
can be used as a separate vapor h^rr\er If needed. Vapor barriers should a Iwavs be installed on the warm 
side (inside) to stop the moisiure before it reaches the insulation. If >Q^g>ole, vent the cold side of 
the Insulation to ttie oufsrde to remove moisture which escapes through the insulation. When blanket or 

^^^sulation with an attached vapor baVrTer- is used, kraft paper backing Is usally cheaper and just 
if^Fective as foil backing. 
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TABLE I, INSUlAT.ION^'vALU^E. OF COMMON MATERIALS' 
Source: ASHRAE Guide and Data Book. 



•MATERIAL 



THICKNESS 



3/4" or' more 
3/4" or more 



8" 
12" 
8" 

12" 
4" 
8" 



3/4" 
.3/4" 



Air Film and S*paces . * 

. *Air space, bounded by ord'inary materials 
Air Space, bounded by aluminum foil 

Exterior surface "resistance 
Interior surface resistance 

Masonry 

San^ and gravel concrete block /■ 
. Saj}^ and gravel concrete block 
Lightweight concrete block 

Lightweight concrete block 
. Face brick 
Conerete cast in place 

Building Ma>terials - General ' ^ 

^Wood sheathing or subflgor 
'Fiber board iasiilating sh-eathiwg- 
Plywood 

Plywoo-4- * . 1/2" 

Plywood ^ >^ " 3/8" 

Bevel lapped siding 1/2" x 8" 

Bevel lapped siding . 3/4' 

Vertical tongue and groove board 
Drop siding 

Asbestos board ' i 
3/8" gypsum Math and 3/8" plaster 
Gypsum board 

Inter-^r plywood panel 
Building paper 
Vapor barrier ' 

V Wood shinoles 

Asphalt shingles .i- 

Linol eum . . 

Carpet With fiber pad ; 
^Hardwood floor ; ^ 

Insulation Materials (mineral wool,. glass wool > wood wool, etc) 

Blanket -or batts * \ ^ 1" 

Blanket or batts / ^ ' 3.1/2" 

Blanket or batts ^ ^ . ,^ 6" 



X 10" 
3/4" 
3/4" 

1/4" 
3/4" 
3/8" 

• 1/4"* 



Loose fill' 
' Raigid insulation board (sheathing) 

Windows and Doors s 



T' 
3/4' 



'R-' VALUp 



0,91 

0.17 
0.68 



1.11 
1.28 
2.00 

2.13 
0^44 
0.64 



1 .00 
2.10 
0.7 9 

0.63 
0.47 
.0.81 

T.05 
1.00 
0.94 

0.1"b'" 

0.42 

0.32 

0.31 
0.06 ' 
0.00 • 

0:87 
0.44 
a. 08 

2.08 
0.71 



.3.70 
11 .00 
19.00 

3.33 
2.10 



r 

0 



r 



Sing! e window ' 
Double window 
'xterior door 



Approx. 
Approx, 
Approx , 



1 .00 
2.00 
2.00 



ERIC 



121 



: 7 - 

rBUILDING HEAT LOSS BY INFILTRATION 



Any building will constantly exchange air with i f s envi ronment— outside air leaks in — inside air leaks out. 
A certain amount of this exchange (say one complete :a ir change per hour) is necessary for ventilation, but 
most bu i Id ings have much mbre than is needed. In wjpj*er, the* air that leaks in is cold; the-air rrt^t leaks 
out is warm; fuel is consumed to supply this temperature difference. 



This leakage or Ir 
Side doors. 



^^^tion is caused by wind, the building acting as a chimney, and the open i ng of ^ out- 
/ ^l ^^ ^^^^ DIRECTION . ^ ^ 





FIG, 1 



INFILTRATION BY WIND 



The effect of 'door openings and wind needs Jit.tle explanation; but the chimney effect may not be 
When air in a bui lding is warmer than 'the outside air, the entire boilding acts like a chimney 
tends to rise and leak out of cracks at the upper levels and suck cold air in through- cracks' at . 
levels. Both fhe temperature, di.fference and bui tdipg height contribute to this effect,' A t 
with a 68®F inside temperature an'd a 30 F outs ide ^temperature will produce a "chimneyV leakag^jvi 
to a ten mi le pe^ hour wind blowing againsi the ^bu-i Iding 



obv^Js. 
hot air ; ■ 
t h€^ ewer 
^Clrftis^ 




NO WIND 




FIG, "CHIMNEY -EFFECT" 



th^ tern 



Each cubic foot of air that enters the house requir^'es approxTmate ly .02 BTU to raise thd temperature 1' 
To determine the heat loss, from inf i I trati on , -i t i s necessary that the rate of air movement through the 
home be known. Most houses vary from one to tttree air changes, per hour, depending oh construction. An 
f i I trati on check t i s t s prov i ded to determine the approximate i n ^ i I trat ion rate . . 
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1.5C 




1.25 
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HOME WINTERI2ATI0N: STEP 1 - INSPECTION OF BUILDING ^ 
When you VIsif the House . * • 

A thorough inspection of the house is necessary fn order to secure. f he details for determining wi nter i zat i on 
measures. Check the hous/e as thoroughly as poss i b le and make sure that all the details descr i bed, be low are 
collected before you leave. If you find- unusual p i rcutnstances In hoyse construction, location, building 
arrangement, or otiier ^features that need to be taken into consideration, make notes on page 1 of the Job Book 
for future reference. . • ^ ^ 



1. AAeasure the outside of ir^e ho>lse , the lenqfh, the wi'dth, the height of frbe sidewalls , -Draw 
a sketch of each side of/- the house and a floor plan on page 1 of the j6b Book. Note the 
dimensions. It is not necessary that you measure the building to the last inch. If you 
find that you- do not have access to some 'of the diii-ensi ons, estimate as'cl9se possible. ' 
You wi I I find that it is accurate enough for your calculations. 

2- Ch^k the doors and windows, Skel^h them in on page 1 of the Job Book i'n their proper loca- 
tion, noting the Kr ^construct i on , with an for a single window or door and a for a 
doODIe window or door. If you do not* have access to a window, estimate its dimensions. 



Otherwise> measure^ and ;inpte the s-izes in the Job Book. 

' { / ^ - - ' ■■ 

w 57 Check the construct i on| of the exterior, of the home . C|?eck the construction of the waSIs, the 

^exterior ceiling, roof'^and floor s^irfacei. It is necessary to know what kind of materials make 
j*. , up these areas' in order to determi rre' how jwe 11 they are insulated. If you cannot readijy de- 
termine this, ask the occupants . If the'j^don' t know then you may be able to fifid out by taking 
ofHF a switch plate or a plate oyer an outlet &ox on the exterior wal.f' to examine the inside olf ' 
-« fhe wall. Howeyer, if you have difficulty finding what is in the wa I i or cei I ing,' chances are 
that you' can^' t do any thing about it anyway. Once you have found the ^ns truct i on^ mater i a I for 
the ^>cter.Tor surface, list t.he construction materials in the Job Book under wa I 1 s, ce i I i ng and 
roof,^or floors, pages 3, 4-, aod 7. Note the material and thickness of the material so that 
you can 4ater de/termi ne' I ts insulating value. Note also'^'f you can get access to the area where 
^ the 'insula t i on wi i I have to be i nsta l led . If, for i nstance, a wa I ! . i s c I osed *on both* si des v\(i th 
sneath'i ng mater i a I , it is difficult to add insulation. However, if you have ah attic^'spaoe over 
« ceiijng whicb is accessible, you can iwsuiate the ceiling. ' 

' ■ . .' .. ■ ■ ^ 

4.. Check the bu i I di nq^f ounda t*t on to determine the floor exposure factor on page 5 of the Job "Book. 
Put -a checkmark in the^'box opposite the foundation description which bes-t describes the actuaf 
bui Iding foundation. - . . ' , - / . 

■■■■*' ' ^ ? 

5.- Check the condition of the home to determine the appr'oximate infiltration ra^ . Put a check' 

mark l-n -the box under category 1, 2, or 3 which best describes the condition of each bdi Iding 

component in the table page 2*of the Job Book. tn'or'der to select the appi^o^iate category, 

' check for the following: . " " . 

• " ' :, ' . ' 

■ Pui Idihq Foundation - * ; . . ' 

- ' ~~7~ 

To determine leakage around si 1 Is 'and cellar windows, examine the structure from the inside. 
Look for "day I i ght"* between the sill and the foundation* Feet for drafts at cellar windows. 
Push on windows to see ■ i f tfley are loose or rattle. Check for missirrg putty on sash. This"* 
detailed analysis will help decide if the cellar is in*^category 1, 2, or 3. v 

• V . ■ ' ■ . ■ . . . ■ -'\, 

If the buMding is on posts, infiltration must be evaluated by an examination of the floor. 
Open ki t.chen f toor cabinets and logk at pipe holes for the sink drain', etc. If these aij^e 
tight, the building is category 1 — ^ open, category 3. Check the construction of 

the floor: if .made of plywood or subflcSor, paper, and finished ffoor, check category 1. 
If board f loor'with visible cracks and^ disce'rnib le drafts, check category 3. 

Doors 

Open the door quickly— A good fit will create a vacuum and resist the effort to open, "A 
loose door will offer very little resistance.. An on-hands-and-knees examination of the 
crack between the door and si II wi 1 1 a Ij^help. If fi twenty-five cent piec^ can be pushed 
under fhe door, check category .2 , i f J^Womfenty-f i ve cent pieces can be used, check 



:heck c 

r. 



/ 



category 3. - ^JT - ^ - . ^ . 

Windows ^ * . • ' • * • ' 

ft , ■ . ■' . ■ 

The same eva'I^at i on can be used on windows — push hard on the window — if a twenty-fi.ve cent 
piece can be pushed between the window ^a'nd ttie casing, check category 2, if two cart be used, 
cjn^ck category 3'.^ 

f " : ^ ^ ^ ^- . ■ ^ 

Wal Is . - *S . . ' , . 

' , • ■ ■ ' ' 

To defermine infiltration through the walls, feel for ^>eaf ts around outside* wal I electrical 
^ r-rfc¥^" putlets. Check for caulking around^'doors and wTnd^ar^ condition of paint, check for building 
ERXC Pap^f-. ! . -1/241: 
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,The following are typical features of bui Idings with 
q,hanges per hour: 



infi ttration rates of approximately 1, 2, or 3 air 



■Bui Idinq Component 



Bu I Idi ng-wi th Ce I tar 
Oft 

V 

Buijding with crawl 
space or 'on posts 



Wl ndows 



Doors 



Wal Is 



One Air Change 
_ _ Per Hour 



Tight, no cracks / cau I ked 
si I Is , sea led ce I iar wl n- 
dows, no grade entrance 
^eaks 

Plywood floor, no trap 
door leaks, no leaks 
around water, sewer and 
electrical openings 

Storm windows with good 
fit 

Good fit on storm doorsr 



Caulked windows and doors 
building paper used under 
siding 



Two Air Changes 
Per Hour 



Some foundation cracks, no 
weathers^tri pping on cellar 
windows, grade entrance not 
tight 

fongue and groove board 
floor, reasonable fit on 
trap doors, around pipes, 
etc-. 

No storm wi ndows, good fit 
on regular windows 

Loose storm doors, poor 
fit onjjiside door 

"if 

Caulking jji poor repair, 
bui Iding. needs paint 



Three Air Changes 
_Per Hour 



Stone foundation^ consid- 
erable leakage arep,^ poor 
seal arqund grade entrance 



Board floor, loose fit 
around pipes, etc. 



No storm windows, loose 
fit on regular windows 



No storm^oors, loose "fit 
on i ns i de door 



No indication of bui Iding 
p^per, evident cracks 
appurfd door and wi/idow " 
frame 



Usually building components are not a ll^ in the same infiltration category. You -can estimate the' approximate 
rate by considering tiow many of the components are In each category,. For exa.upje, 1^ two components ar^ In the 
three air change category and two are in the two air change category, the overall infiltrafVon would be 2 1/2 
air changes per hour.. ^ " , . V ' 

^ ■ 

6. Talk with the occupant of the house, (^et his comments on the winter Izatlon^prob lems and 
what he thinks can be done about them. > Note his comments* on page 1 of t^he Job Book. You 
may find more prob lems with the building by talking with the occupant than by looking at 



the house. 



•7. If you can, get answers to the questions on page lA of the Job.Book, 



3^e, either by 



Before you leave, fill in the directions for locating the hoke, either by a map, or descrip^ 
fion of hew to get there on page 9 of the Job Book. This will help the person who is to do * 
the work on the "house. * * ' 



HOMf MINTERI2ATI0N: STEP 2 - CALCULATION OF HEAT LOSSES 



The next step m the home winterizing procec^ure is to calculate the heat losses expected from the house. Only* 
s.fDple calculations are necessary and you c\an do it away from ttie job site. By following the Job Book step ' 
by step, you can calculate the amount of heat lost in a, given season from the building. To do this, you' must ' 
determ^ne;the area of tl^ exposed surface where the heat is lost; determine its insulation (R) value, select 
the distrjct heating fadtor from the map on page 8 of the Manual, determine the infiltration rate from the 
table on page 2 of the Job Book, and fran these figures you are able to calculate the heat loss fron> theijui^d-^ 
ing. On each of the pages of the Job Book, calculate fhe Heat loss and the potential heat loss for fnf titra- 
tion losses, josses from windows and^doors; floors, ceilings or roof, and.wall^ and sumnarize these heat 
losses on page 8 of the center section in the Job Book. \\ you are unable to deterr/ine the construction of 
the exposed area and its heat loss, note that-on the appropriate job sheet and Trio note it in the sumwiry 
sheet. You are now ready to determin^e what winter ization measures should be <t^aken on the house * - 
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HOME WINTERIZATION: STEP 3 - EVALUATION OF DATA 

' Qetermininq Wi nter i zat t on Measures * . -4 ' 

In order to determine which wi nter i zat ion measures should be undertaken on the horne, we need to consi-der 
severa I factors. By following the step-by-stj5p procedure listed b^ow, you shou Id^be ab le to determine 
the loglcar areas where winterization should be undertpken. : • 

1 . Check the heat unifs now required on the first column of the Summary Sheets page 6 of jtpe 
^ ^Jpb Book , Look for areas that have the highest heat requirement as logical areas for 

winterization. ■ ■ 

2. Check the owner's comments on the bottom of page 1 of the Job Book> The foltowjng table may 
be helpful in determining what wiriteriz^tioh, measures .ar:e indicated from these comments. 



Low house temper at 
High fuel usage 


ure 


■ Hligh heal'- loss 


Add 1 nsu lat i on- ■ . 

Add storm doors «nd windows ' > ^ 

Caulk a/id weatherstrip doors & windows 


Cold floors 


Cold crawl space or basement 


Add banking to increase craw! spa'cevor 
basement temperature \ . 

• 


Drafty house 


Loose doors and windows 


Add storm doors and windows .and cbulk 
ground windows and doors 


Wet windows 




Cold window surface or 
^y* high humidi ty 


r Add storm wirvdows or venti late .to ^ 
reduce humi di ty 


Wet wa 1 1 s- or ce i I i ng 
(uncommon compliamt) j> 

n . 

\ 


Cold inside. surf ace 
or high humr d i ty 


Insulate wet syrface or ventilate 
to reduce humidity. 

• 



f 



5. All wi ndows shou Id be fitted witK storm windows . Since this measure increases the insula- 
, tion value of the window, as well as reducing the infiltration through windows, it usually 
results in the greatest benefit- ^Storm doors do not give as much benefit as storm windows. t 
^ WeatherstrippTng exterior doors is nearly as effective as storm doors and not as expensive. ^ 

4. Check to se^ ^i f Ajlsutgtj_on can be appi ied. If there is not at least 6 inches of Insulation 

in the cei Ijng 3. 1/2 inches in the sidewall, and 3 1/2 inches ^jnder the f-|oor/i f the base-* ^ 
' ment' or crawl space is unheated, consider adding insulatron. It usually wi II result a - 
substantia l he.at saving. Check .the Job 800k to determi ne .'.i f . i.nsu lat lorif can be added to the. , . 
. ^ areas where it-is needed. It is usually' easy to add ,i nsu lat ion to an- attic space and diffi- 
cult to add insulation ,to a sheathed wall or ^be low the floor. ^ - 

5. Check to see if the ffoor exposure factor on page 3 of the Job Book^ and infiltration from 
the fouQdation> page 2 of the Job Book> can be improved by adding banking materials . • The 

■ procedure for adding banking materials is shown on page 14 of the Winterization Manu-al . If 
floor, is over -unhea ted area, cpnsidej" jnsu la ting the floor. If over, a crawl space, consider 
/ insulating the exposed foundation waif. . • ' - ■ 



f 



6. Check to see if weatherstr i ppi ng can be Installed argund single doors and windows; or storm 
^^^^ i "to 'reduce the infiltration rate . Usually weatherstripping is nor necessary it storm 
Windows have been applied. This measure usual I'y is not as effective in reducing heat \g%s as 
those listed above, but tf for any reason you can't install storm doors and windows, ma sure 
-the weatherstripping is adequatp. ^ 
7 • Check to see if tbe infiltraWon throuqji t he wall can be reduced by ^au Iki around doors and 
window frames. This is one of^he less" ef f ecj i ve measures of reducing heat loss, however, it' 
jliay help in a loosely constructed bu i Iding. 
-■ ».^ 
8. You now should be able to determine where the most togica) areas of wj nter izat ion shou ld occur. 
Fill in tft^^roposed changes in the third column of the Summary Sheet on pag^ 8 of the Job 
^ Book and-^a Iculate the heat savings from the proposed changes, using the procedure which was 

^ originally used, i n- determi n i ng the heat requirements. ^ - ' • 

^ I 

^- Check the avai labi I i ty and price of wi nter i zat ion mater i a Is . lyi your area. Visit several of the 
building supply dealers and determine what kind of winterizatjion material^ are available and 
the price. It is a good jdea"^^»make a list of thesfe, as you4/isit the dealer and from these 
you will be able to select which dealer has the proper materials avai Table at the most attract- 
ive price. , ^ V ' 
■ ^ • , f 

<, \ 

iO« Calculate the quantities of materials needed, to comp^lete the home wi nter i zat 1 on under i 'tem 
Number 5, pa'qe B of. the Job Book .. ^ '■ - 

Complete the Job sheet on page 9 of the Job Book, listing the mater ials required and their c^t, 
along with the instructions for appiyinjj the materia is. This sh.eet is to go to the job site 
when the. work is to be done and any ^ nstruct ions required for the installation of ?tie materials 
should be made on this sheet. ^ 

- ... • . • ■ 

12. Calculate the total cost of the wi nterl zat ton materials on page 10 of the Job Book* and caic u- * 
t-qte ttre pay-off time for wi nter i zati on 'mater ra Is -. ^ ' 

'»*•*■ • ' 

Pages 13 through 22 of tiie mar-;sl show examples of using the Job Book, Follow these pages carefully until you 
become familiar with the procedure. " 



EXA^tPLE OF COMPLETED 'JOB BOOK 



Bewe proceeding tg Step 4: Insta^llation, the exampl e' of the completed Job 'Book (staJrtnngL^cfn the facing pa^e) 
should be carefully reviewed^ until you are familiar with" the pro^edure."^ r- • ^ ' ' ' 

Instructions for completing the Job Book are given on each [fiige of the Job Book.^ Explanation of -the procedure 
to be followed will be found in this Manual on pages ' , 
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Federal Energy ^ 
Administration 

Washington 
D.C. 20461 



PROJECT 
RETRO-TEC H 



Home 




Job Book 
for 



Name:. 



Address: 



WORK RECORD 




Supervisor 



assignment . • 

lOME EVALUATION: 
Field Inspection (pg. 1 -7) 
Heat Loss Calculatiori (pg. 8) Smith 

lOB SHEET (pg. 9-10): 

Order Materials ^ - H^Li^ 

Install Materials ^ ^. PJiyi^ 



Date Completed 





^ -7S 


s- 






1 - 75 



® 



DESCRIPTION OF BUILDING 



Sketch an v?*ws and put diranslons on •sch parj^shcwfw •.fl., langth of walla^Idth and lenoth of 
windows, etc. Label, a I r sing le glass wJndoirs «1 tfnd doobia glass and doors K% . Complete all it< 
in the Job labeled^FIII in at Job Slte,«*^^ 



Front View 
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^DESCRIPTION OF BUILDING 
(Cont-inued from Opposite Page\ 



DWELLING UNIT INFORMATION 



♦ NAME OF HEAD OF HOUSEHOLD 



% NAME & ADDRESS OF OWNER: 

(if not the same as above) 



3 FiN^ STeeer 



BfiN 




-« OCCUPANTS OF STRCiCXURE: 
Total Number > 



STYLE OF STRUCTURE: 

'^ jf^ ' One^^Story j Split-level 

I |- Two .Story | | - 
I I " 2 1/2 Story ; 



Other 
^Specify) 



* /(^OF sfRueTURE .( App r ox ) J | ^ Ly.ears 



♦ ROOMS IN LIVING SPACE: 

Total Number of Rooms 

' Number Used in Wjntec 



♦OCCUPANTS COMMENTS (e.g., drafty, cold 

floors, too expensive to heat, etc.): 



ERIC 



HEADING SYSTEM INFORMATION 



*. TYPE OP, FUEL: 



Fuel. Oi,l 
Bottled .Gas 



□ 

j I Coal/Co^i 

□ 



Electricity^ 



(P = Primary) 
(S = Secondary) 

I I /Natural Gas 

Wood^ 
I I Kerosene . 

□Other 
(Specify) 



♦ TYPE OF ifEATING SYSTEM: (P = Primary) 

r,, . - , = Secondary) 

I p| Steam/Ho^ water/Hot Air 

Fireplace/Stove/Portable Hee^ter 
I I Electrical Baseboard 
I I Other {Spec"ify) ^ 



♦ DOMESTIC i«OT WATER: . ' . . 

' ^ Does centVaV heating -^y^stem Jgsrovide 
heat for domestic 1iotvwater7_^|f^i_ 



^ THE>^lMOSTAT SETTING IN WINTER (average) 



/bay I 



Ni^ht 



None 



□ 



♦ AMOUHT OF FUEL tJSED LAST HEATING SEASON: 



Type^ 
Quantity 



Primary Supplementary 



Total cost ^5:a5:^^ ^ Vsibo 



* DISTRICT HEATING FACTOR 
(from Manual., page 8) 

PAGE lA 
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2f\0n -pages 2 thru 7^,' 




™- ^ .e-Jt.Jpss by Infiltration and by Conduction thru the 

separate parts, of the^3:il di ng , and' enter the t'esolts ifr the table at the bottom of each 
page, and in the Summary Table on. page 8,- • 



Volume of Air. 
irv bu T.l ding 

F loor Area 



V ■ HEAT LOSS' BY INFILTRATION ' 

HOUSE DRAFT INDEX: Opposite each of the four component parts of a build- 
ing^in the taWe below, place a check mark in the circle adjacent to the 



sq.f r 



X 



ft. 



He tght to cei I- 
I ng ( to upstairs 
ce i I i ng in two- 
story house) 



buiIding 
: component 


ONE 

Air Change Vl^ 
Per Hour c 


TWO 

. Air Change 
t^r Hour 


THREE r o A 
Ai r Change v ^ i 


CELLAR 

or 

CRAWL ' 
SPACE 


Tight, no cracks, 
caojlked sills, 
sealed cellar ' ^ 
windows, no grade 
entrance leaks 

Plywood fVoorvSgifl^ 
trap door/leiks, 
no 1 eaks'' aground 
water, sew^ and 
electricaly 
openings / * 


Some foundation 

cracks, no weather 

stripping on 

cellar windows, 

grade entrance 

not tight ^"^T 

Tongue and groove 
board floor, 
reasonable fit on 
trap doors, around 
pipes, etc* , 


Stone foundation, 
considerable 
leakage area, poor 
seal around 

grade entrance .^-^ 

O 

Board floor, looseV^^^ 
fit around pipes, 
etc. 


• WINDOWS 


— y JBJl^r- 

Storm w1 niows***^ /ijr 

witb good/m.^^ Vl? 


No storm wmooWi^, 
Lgood fit on I i 


No storm windows, f ^ 
loose fit on V 7 
regular window* X^^^ ' 


DOORS ' 


Good'flt on 

storn doors CJ^ 


'^'^■^ .^-^ 
loose storm doors, 
poor fit on V V 

Nj»s1dc door 


No storm doors i * 
loose fit on I J J 


..WALLS 


C4ulk.ed windows 
and doors, 
building paper 
used under 
siding 


Caul king 1 n poor 
repair, building 
needs paint f lr\ 


No indication of 
-building paper, ^^^V 
evident cracks / J 
around door and V -y 
window frame ,j 



SI 

OB 
O 



The Draft Index will be the sum 



Volume 



CU.ft 



of these products, divided by* -jJ. 



Draft 1 ndex 



^District Heating 
Factor 



Heating Units. 
Hem Required- 



Potential Savings bv Re<lgcina Infiltration 



It should be possible to reduce the draft index for a bUr Iding to 1 (that is reduce the number of air 
changes to one per hour). I f the draft index for this building was improved to 1, the infiltration 
loss wou I d be: 



Volume 
t from above) 



Draft Index 



•Subtract fhe/potentT'a I ^leat^^ng .uniis from th* 



TYPE OF HEAT LOSS" 



^ HEATING 
UNITS 
' REQUIRED 





District Heating- 
«3C Factor ' 

required and enter here 



Potential Heating Units 



POTENTIAL 
HEATING 
SAVINGS * 



PROPOSED CHANGES TO STRUCTURE 



HEATING 
UNITS TO 
BE SAVED 



INFILTRATION 



\S3Z\£3&] 
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HgAT LOSSES BY CONDUCTION THftOUGH FLOORS 



r 



Floor £xDCaur» Factor 

Sttl«ct tl» approprfatft factor from 
tha dascriptions baloM: 



MBuilding on posts or^ pi 1 lars 
LJ with no skFrts- balow floor 


1.0 


n Crqiw 1 spaca skFrtad 


0.8 


HI^Rock wal 1 baseman t 


0.8 


rn^re than two feet of base- 
■"ment wall exposed above 
grade ^ 


0.8 


n Bui Id? ng on s lab ^ 


0.5 


^ 8u] Idi ng wi trT t J ght crawl 
space 


0.5 


rnSullding with tight base- 
^ment Cheated or vunheated) n 


0.5 





'R» Value of Tloor 

List below all materials in floor deck, including carpet but 
^ neglecting floor joists^ starting from inside surface and work- 
ing down. * ^ 



Insert 'R* value for each* component from Table 



ter ia I 



Thickness 'R* Va lu« 



Interioi*^ Surface 




.68 






.OS 












1.00 




















1 nterior Surface 




".66- 



UJ 

CO 
CO 

o 



F loor Area 



I ng Descr i 
tionl 







X 


2 




3.1 


1- 


Floor 
Expj^sure 
Factor 


' — 't— 


District 
Heating 


■ * Total 

-7 'R^'va lue 

~ *. * • 



= 1X77 



Meeting ..Uni ts 
- Required 




Potentia r.Savincs on F loor Heat Losses^ 



Floors can some times "be Tnsu rated to reduce heat loss but^ tJ^^ "is o^ten d^ff^cu^t^ and where water pipes 
are :below the floor may cause freering' problems during very cold s^eUs. However, every floor should be 
protected from drafts, etc. , so that it has a floor exposure factor of 0.5. rWith this exposure factor for^ 
this building, the heat loss through the floor wc^ld be: ^- 




F loor Area 
From" Above 



Floor' 
Exposure 
Factor 



2.- 



District 

Heating 

Factor 



•R' .Value ^ 
Above 



Potentidl^ 
Heat ing UnJ ts 



Subtract /tjbg potential heating units from those now required and En.ter Here, 




/7& 



. Potential 
Keating ' 
Savings 



TYPE OF HEAT LOSS 



HEATING POTENTIAL ■ ' . ■ HEATING 

UNITS HEATING , UNITS TO 

REQUIRED' SAVINGS PROPOSED CHANGES TO STRUCTURE BE SAVED 



riDUCTION THRU: FLOORS 



ERIC 



^77 1 77^ j 



^ 



PAGE 3 




HEAT LOSSES BY CONDUCTI ON THROUGH CgH INfiq 



Area o4 Get ling 

<T«ke area of upstairs 
ceMing in a two-story 
house) 

Cei I ing area wi t f 
normal ly be the same 
as f loor ore« ( from 
building description 
sheet) 



Mater la I 



Thickness *R' Value 




Inside Surface 




.68 






.32 




2" 






T 




— - V 


















Inside' Surface t .68) 






Outside Surface (.17J 







.q.ft. X 



-€ i I ing Area. ^ 



I 



Distance between 
joists/rafters: 



u 

m 

o 



\ 



District • 
Hea+ 1 no Factor 



Total 
*R'. Value 



&at4ng^UnI ts 
Required 



Potential Savings bv tnsulatiofi of Ceilinqs \ 



A wen insulated ce\ \ xn^^jyu^h 6 inches of insulation) should have an 'R'' value of 20. If thVs was so^T^p rms 
building, the cei I i nq^'lTeat loss wou I d be: 




3^^>^ thi; 



sq.ft. 



Ce r I ing Area 



20 = 



District 
Heat Ina^Factor 



9 3 ^ 



'R* value 



Potfential 
Heating Units — 



Subtract- the potential, heating units from those now required and Enter Here 



Potential 
Heating 
Savings 



1 



TYPE OF HEAT L-OSS 



HEATHG . POTENTIAL . HEATING 

UNITS HEATING . L« UNITS TO- 

REQUIRED SAVINGS PROPOS ED XHANGES TO STRUCTURE BE SAVED 



CONDUCTION THRU: CEILINGS, 

ERiC 
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HEAT LOSSES BY CONCXJCTION THROUGH SINGLE GLASS WINDOWS 
(Assuming R « 1 for single qlas^) 



Arc a o f S I nq I e_G_Lass_W V ndows : 



I f none, enter 0 mmmm ^ — 

end go to next sheet on double windows and 
doors 



.Width. X Height x Nufnber = Area 


s 


V 


/ 




3. 




H 














1 































TOTAL 



T 



sq.f t. 



District 
Heati'^n Partor 



pQten 



t ia i^Savi p.Q by >l 



Q cv OOLib le C laz i nq 



t 



Doubfe gJazt^g or adding st^^rm wi ndoMvs -w S M cut^>he heat loss by 
half, so d« vi de tieat i ng jnl rs by two, and Enter Here^^^^^^^ 




Til) 



Heati ng Uni ts 
Requi red 



■ „ I 



Potentia 1 
Heat1.ng 
Savfngs 



TYPE of:heat loss 



HEATING 

UNITS 
REQyiRED 



POTENTIAL 

KEATING 
. SAVINGS *- 



PROPOSED CHANGES TO STRUCTURE 



HEATING 
UNITS TO 
BE SAVED 



CONDUCTION THRU: . ' 


/36 1 ^ 






• SirtaE-SLASS WINDOWS 
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HEAT LOSSES BY CONDUCTION THROUGH DOUBLE GLASS OR 
PLASTIC COVERED WINDOWS AND THROUGH DOORS 
(Assuming R m 2 for these units) f 



Area of Double Glass and Doors — 



Width X Height x Nuniber* « Area 


3 


7* 








y 


/ 




3 




2 




























- / 
^ * 









E 



TOTAL- 



p9o 



sq.ft 



. District 
^ Hfeating Factor 



'.R' Value 



Potential Savings 



)/ie^ut is riot 



Triple glazing of windows can be dohe- but is riot usually practical. ^ 
If no change is made in the windows, the Potential -Saying will be 0\y^ 
heating u,nits'and should be entered ^ ^ 



(If wiTidows are triple glazed^ the "R" value will be approx. 3 and the 
Potential Savings will be one*third of the—Heattng Units Requiredl") 



TYPE OF HEAT LOSS 



HEATING 
UNITS 
•REQUIRED 



POTENTIAL 
. HEATWG 
SAVINGS 



PROPOSED CHANGES TO STRUCTURE 



Heating Uai ts^^ 
Required * 

—J 



■ O 



Potential 
Heating 
Savings 



J' 



HEATING 
UNITS TO 
<■ BE SAVED 



CONDOCTKW THROj DOORS & 
OPUBLE-CLASS WINDOWS 

<^ \ ■ • ' 

FRir 



?0 I O I 



PAGE & 



Total Perimeter 
of Outside Wa I I 



Total Height 
oroutside wa i i 



Gross Wa 1 I Area 



Tota J ^rea of ajj 
Windows and Doors 
(from previous 
two pages) 



Net wa I I Area 



^^ ^EAT LOSSES BY CONOUCT I ON THRgjGH WALLS 



ft. 



List below al I materials in wa I ts, starting from Inside and 
i nc I udi ng ^ai r spaces within the wa I I . 'Insert 'Ri value for 
each componerVt' from Table I . 



ft. 



976 



Mater i a I 



Tf\I cKness 



Va lue 



^kns i de sur face 




.65" 






.32. 






.9/ 








Aim spmte? 












MB£S7bS SUlim 




.13 


Outside s:;r f ace | — 


.17. 



Q 

to 



sq.ft. 



District. Hea t rng 
Factor 



Tota 1 • 
'R; Value' 



Heat,irig' Jn. *s 
•Re<ju i red 



Po t en t_r a t S^v - n i s_ _b_y_ ^nsuJjS t f on 



Weil I nsu I at ed wa I 1 5 s'houJd have an 'R' value of l*^, if this was- so for this building^ T ne w^a i i neat 
loss would be: ^ ^ * . 



818 



z 



0 



Net wa I I Area 
*TfrrHTi box above) 



District Heat i ng 
* "acror 



I 



Gubrract >. tne potential heating unfrs ♦rom those now req- i rec^ar/d Enter Here 




TYPE OF HEAT LOSS 



HEATING 

UNITS 
REQUIRED 



POTENTIAL 
HEATlNtS ^ 
SAVINGS . 



-PROPOSED CHANGES 70 STRUCTD^E 



Potential 
Vieat.i ng ■ 
Savings 



. HEATING 
. UMTS TO 
BE SAVED 



COMOUCTION THRU:. WALLS 

"erjc 
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use the instrikfions 
can be pbtei naf m^t 



s on: page xx of fJre FEA Winterlzaf ion Manual to assess which potential savings 
%t successful ly. 



Fm out.,<fi^ following .summary Table by, entering the "Heating Uni ts Required", and 
the "P^t6n*^^J* Heating Savings" from the corresponding tables at tf 
2 through 7. Then* 
by such changes. / r 



J"^ ''t'^ten^yaj^' Heating Savings" from the corresponding tables at the bottom of pages 
2 through 7. Then » write in the "Proposed Changes" and "Hearing Units to be Saved" " 



H^ REQUIREMENT £STIMATES; (Annual Heating Units Needed) 



■f 



HEAtiNG 
UNITS 



POTENTIAL 
HEATING 



HEATING - 
UNITS TO 



. INFILTRATION. • «r From ' 
. i r Page 2 


5^ 


230f 


MM m mm - — ^ 9 ^^^^M^M ^^^^^^ m 


336 


CBNDUCTION THRU: ' 

FLDORS . . Page 3 






Q^HfH' VlfMCC } 




. CONDUCTION THRU: 

CEILINGS Page 4 




no 




lib 


CONOUCTION THRU: > " 
' SINGiE-GLASS WINDOWS^ Page 5 


13 (^^ 








' CONDUCTION THRU: DOORS & 

DOUBLE-GLASS; WINDOWS Pa^e 6 




o 




o 


CONDUCTION THRU:^: 

WALLS ' . t\ Page 7 

- .1 : ■ .- ' ✓ ■ 










> " TOTALS " 




^3/ 







-COJ'^^® ^P=^^ ^^'^ calculate the quant.Uies and'cost of materlafs needed to make the prooosee 
• changes to the OuHding. . ^ - 



fr'smti, xa'>y' OKOfik SS*^ 



2 - 3* 

^^^^ Fill in job shaet on opposi te page. ) , ' ^ 

■ - -C - . 137 ' . \ : ■ ■ 



\ 



PAGE 8 



'JOB SHEET A ' . 

THIS PAGE l^S REMOVABLE FOR USE AT JOB SITE' 



Type of Quantity 
Materials Required 



Estimated Location Where Materials Are To Be 
Cost . Installed (Walls^ Celling, etc) 

S : ■ '■ 



Instdflatlon 
Diagram No, 



Special 
Instructions 




C.60 



. ■ ■ ■ . 

«. INSERT CARBON-PAPER UNDER TABLE AT TOP OF. PAGE ONLY) 



Map or directions for locating hole: 



lu 

CD 
O 







0 ■ 

' WORK RECORD " 


.* . > 


Acti vify 


/■ . 
Date ■ 


Supervi sor 


Coinments 


Order Mat^ials 
lnsta>1 Materials 














0 . , 
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/JOBSHEETB ' . 

THIS PAGE IS RETAINED WITH JOB BOOK AS PERMANENT RECORD 



Type of Quantity > Estimated Location Mhere Materials Are Tq^e 
Materials Required (Cost Installed (Walls, CeiTing, Et«<) 



r 



.-.■Installation 
♦iagram No. 



*■ Special 
Instructions 



- - -f - 



p-/ 



C -A 



- Total Cost 



PAYOFF TIME 

This is the nurnber of seasons^for fuel savings to pay off the cost of wintecization.. 




Total Cost (from Job sheet above) 




Fue I F ac tor 
Fue 105 1=1 
Natural. Gas = 120 
Electric? ty ^-30 



Total 
Heating Uni ts 

Saved 
(Frorp page 8) 



Pr^ce of Fue I 
Per gal / coi'ft.^KW 




"Pay-off' Time 
(seasons) 




DISTRICT HEATING FACT-gfe ' 
Northeastern United States 



2.25 



r 



.75. 



1.75 



2.00 



'it 



> 1 .25 



►.00 




1.25 



'1-Ob " 
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TABLE I, INSULATION V/VLUE OF COMMON fiATERIALS 



1. 



MATE-RIAL. 



Source: ASHRAE Guide and Data Book 
_ . — . THICKNESS 



Air Film and Spates 



\ir space, bounded by ordinary matei^ials 
Air Space,, bounded by aluminum foil 



3/4" or more 
3/4" or more 



Exterior surface resistance 
Interior surface resistance 

Masonry 

Sand and* gravel concret-e block 
Sand and gravel concrete block 
Lightweight .concrete bloc4c 
* • • • ■ . , . . 

Lightweight concrete block 
Face brick 

•Concrete cast in place 

Building Materials^ - General 

Wood sheathing or subfloor. 
Fiber board* insul a ta h'jg shea thing . 
- Plywood 

Plywood 

Plywood ' • 
Bevel lapped siding 

Bevel lapped *si d^ng 

Vertical tongue and groove board 

Drop siding 

Asbestois board. 

3/8" gypsum lath^ and ^3/8" plaster 
Gypsum board . / 

■ *. - :^ ' . ■ ■ ^ . 
Interior plywood panel . 
-Building paper 
Vapor barri er 



8" 
12" 
8" 

12" 

8" 



3/4", 
3/4"- 
5/8" 

1/2""' 
3/8" 
1/2",X 3" 

3/4" X 10"V 
3/4" 
: 3/4" 

1/4"' 
. 3/4^'- 
; •■;3/8!-'^ 

' 1/4" 



Wood 5h.inal es 

Asphalt shingles. . . 

Lino! eum . __• 

Carpet vfith fiber pad ' ' . 

Har'dwood floor . . __ 

, Tnsulation Materials (mineral woo1,-g1ass wool , wood wool , etc^) 

eT^nket. or, batts - X" • 

Blanket or batts - • 3 1/2"" 

Blankef or batts , • 6" 



Loose fill 

Rigid insulation board (sheathing) 

Windows and Doors , • . 

.Single window , 
Ooubl e window . 
Exterior door 



1". 
3/4" 



'_R' yALUg 



0.91 
2.17 

cr.i? 

0 . 68 



1.11 
1 .28 
2.00 

2.13 
0.44 
0.64 



•1.00 
2.10 
0„7.9 , 

0.&3 
0.47 

0. 81 

1. -&5-^ 
1.00 • 
0v94' ' 



0.1 3 
0.42 

0. 32 

0.31 
0.06 
0.00 

0.-87 
0.'44 
0.08 

2.08 
0.71 



3.70 
11.00 
19.00 

3.33- 
2.10 ^ 



Approx-. -1 .00 
Approx'. 2.00 
Approx. 2.00 
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^- ... ........ , . <13^. 

HOME WHfTERrZATldN: STEP 4 - INSTALLATION OF MATERIALS 



Before attempting to apply winter izat ion materials, make sure that you have the right material for the Job 
and the proper equipment for installation. Ladders^ step ladders, ^+iammers, staplers, caulking guns, -putty 
knives^ utility knives; measur ing tapes ^ saws and shears are needed to apply winterization,materia Is. De?- 
teVmine what .needs to be done in 'app^ly ing the material and make sure the equipment is aval lab le^ 



Storm Windows and Doors 



How you Install plastic over windows and doors 
depends upon the type of plastic ypu are i n- 
st.aJ ling. » Polyethylene, fi Im wl I r last only 
one year so it, is not necessary to apply the 
materia f on an., e lafeorate f rami hg since i t will 
be removed after one year. Vinyl film, on^i-he 
other hand, will last severa-l years and prob- 
ably can best be used by building light frames,- 

-either for the door or window, and installing 
the plastic over the frames. For installing 
polyethylene film, cut the f ilm to the desired 
size and apply Q^er the window frame, using 
laths and nai ls,istap les , or tape, as shown 
in figures P-1 aftd P-2. Tape is generally 
satisfactory for one year and does not leave 
holes In the framing menjbers. Before apply- 
ing tape over windows and door frames, make 
sure that they are clean apd. free from flaking 

, paint. Masking tape or plastic J'ape is gener- 
ally satisfactory for applying polyethylene*- 

-over ^wi ndows and door frames. Light frames for 
applying cfear vinyl can be made out of 1" x 2" 
strapping; jofning th^ corners either with a 
hal f lap. joint *, or corrugated fasteners and 

■appbfying the plastfc over the frame with lath 
and nailsJ See pages 22-25 . for step- 
by step instructions. 




Eiaairc Tape or 
Masking Tape - 



Figure P-1 

PLASTIC STORM WINDOW * 
USING TAPE 



r 



Wood Lath 
Nai led F^ul l . 
Length 



Clear 
■p (ast.Ic 



T T 






1 




r • ,1 




} 

-1: 



Gap as sma { K 
^s possible 



Tight Seal to 
Prevent Air Flow 
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Figure P-i. PLASTIC STORM WlNOeSw USITJG LATH Aipi4A|LS 
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^ ^au Iking , \ 

Caulking compound is available in eleven ounce 
cartridges, in bulk, for use in caulking guns, 
qr prefonned into a rope or cord for appii ca- 
ption by hand. Caulking compound ordinarily is 
of the oil base type. However, it is available 
i.n latex or but^l • rubber base. The rubber base 
caulking compounds remain flexible and win not 
dry out, and are particularly useful where sur- 
faces wi I 1 move in relatiorwto each other. Do 
. not use caulking compound between surfaces that 
qre to be moved, such as t be window sash and 
window frame . Use weatherstr ipping in areas 
where one surface has to be moved. The pre- 
formed type of caulking compound is more fibrous 
?ind easier to use in f i i ling large openings. 

Apply caulking compound on fy during warm weather. 
The temperature should above 40 degrees and 
the materials should be kept warm to be work- 
able. The surfaces should be clean and dry, 
free from flaking paipt and loose dirt. Force 
the caulking material into the crack or opening' 
and smooth out the mater ia I , ei ther with your 
'hand or a putty knife. On bare wood, the materi- 
al adheres better ? f you prime the material with 
J inseect oi r or .pai nt . Do not attempt to'apply 
caulking compound during cold^weather isince the 
material win become stiff and difficult to work. 





Lath ' 
or Tape 



Jarred Paper, 
or P lastic 



Insulation 
Mater ia I 



Fig. C-1 , 
CAULKING WINOOW FRAMES 
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Banking Materials " 

When banking house foundat><ins, the most im- \ 
portant mater ia I is t^\e pa pep- or plastic to 
keep out the &i r I nf t t trat ion into the space 
below the floor. Usually three foot wTde 
maf^ial'ls sufficient to reach from the sid- 
ing the ground level. Unroll the material 
arouna the side of the house, ai lowing It to 
lap down on the ground at least one foot. . 
P o I ye tny ^ne _f j^m or -tarred paper is sat is— 
factory fofTTiTs type of banking.material. 
Fasten the material to the sidewall of the 
^ouse, using laths and naijs or tape.' Tarred 
paper Is usua'l ly applied w*ith Iath6 and nails.. 
Plastic can be app lied either wi th Maths and ' 
nai Is or tape. Some types of ^ding material, 
such as cement asbestos siding, a lumlnum or 
vinyl siding, naTls and laths cannot be uped. 
Masking . tape or plastic tape can be usedAo 
fasten the banking material to the sldiYig. 

If insulating material Is to be added to the 
foundation, pi le the rnsulating material in T 
the corner between the foundation and the 
ground Jine. If sawdust, shavings; or hay fs 
used, it is usually a good idea to cover the 
material w'rth plastic after i t Is applied to 
keep it from getting wet* . Boards or 2 x 4-*s 
can be used to* lay over the plastic to keep 
it in place. The banking material 'should be 
removed In the"spr ing to a I low the s idfng and 
framing of the house to dry ouj- since mois- 
ture^ tends to collect behind the plastic or 
tarred paper . . '■ ^ ' 
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In applying blankef typ-e of insulation, cut the blanket or batt to a** length to f-Lt the o'pening where it is to 
be installed. If the blanket has a' vapor, oarrier., be sure tc apply the vapor barrier on the warm side of the 
".insu I at ion , if two pieces of insuJatton are to be joined. In the framing space',, make sure the joint Is- tight 
to prever^t air leakage. Fit the b I anket i nsu i at ion i n to the framing space and s^tapie in place. I f. the vapor 
barrier is of the kraft type, staple the vapor barrier flush with the face of .the framing member as shown in 
Figure .1-1^ I'f the vapor barri^er Is of theajuminum foil type, recess the insulation into the framing space 
and staple into the sides of the'framing members. Do not use insu l.ation with a vapor barrier when re— insulat- 
ing, over an already insu.lated area. 1 nsu I a t i on .w i thout a vapor barrier is available for this type of ins-taH ta- 
tion. Blanket insu jat ion withr kraft vapor barrier is usua I ly the mcit economical' . , ~ 1 • ' 

When installing loose fill insulation, pour the material onto the surface or into the worl cavity until the 
..ar«a Is ^ju I J • I f you are pouring into a ver t i ca I wa 1 I , settle the material with a 'piece of strapping or broom- 
handle -to"^ make sure that no voids are in the Insulatiorr. Be careful not to allow voi.ds to form be low windows, 
.doors^ or fire stopsl . Leave access to'-erticat wa i l sfjCces so that ""the insulation can be refl Med after it 
settles. ^J^n insralling fill type insulation onto ceMing areas, pour the insulation onto the top of the 
framing memoers and level with a rake or board tc the desired thickness. • 



I nsulat-.jon f 
Recesi^ed^^lnfo 
StudiSpacG.. . 




FoMow manufacturers Instruction wh^n apply- 
ing rnsulatlon around electrical fixtures. 
Observe safety precautions printed' on the 
package labeU ' / 



I nsu lat i on 
I nsta! led' 
Flush 



Sheathin 
Studs 



Fig. 1-1 - 

INSTALLING WALL 
INSULATION 




Note: 



Fig. 1-2 

INiSTALLINi CEILING 
INSULATION 
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wfien adding"' more insulation, 
never -put a vapor'barrter next t- 
exi'sting insulation. -If rolls or 
bafts being added have. a vapor - 
barrier, remove it or slash it 
thoroughly before installation. 



WEATHERSTR1PPING 



Weatherst ripping inAterials vory-coristderab ly , depending on the typo of tnateVia* and location* It is to 
The Illustrations listed below describe the appltcation of most commonly available materia Island their 
tive ease of useV * 



to be used*. 

reiia- 



nslde 




Inside 



Retainer Outside 

Rubber or 
'^ooprene 



Threshold' & 




Tack 

Vi nyl 
Tubing 



Thres hold 



Fig. S-1 ^ ^ . 

Rubber or neoprene stri ps seal the bottom of the 
door, and can be installed wtthpot removing the 
door. This seal can also be fashioned from the 
heavy rubber weatherst ripping used to seal ' 
I- around overhead* garage doors, or can be cut from 
a truck tire flap. These heavy rubber seals can 
be naiJed directly to the door without using a 
retainer. 



■ , , ^. . Fig. S-2 

• \ • 

Vinyl tubing a I so allows insl'al lation wl thout re- 
moving the door. The tubing can be bought hollow 
or with foam rubber in the cavity, and can be 
tacked or stapled to the door. • 



I ns Ide 



Door 




nside 



Spring Bronze 
Or Aluminum outside 



Threshold 



Metal strips- are spring bronze, a luminu^rTand 
stainless steels In general , this type is less 
satisfactory and more sxp>ensive than $-2 (doors 
must be removed . for I nstal lation and made paral- 
lel with si 11; metal may scratch floor). 




Felt or 
oam Rubber 



Threshold 



' ■ ■ . • • , ' ■ ^ 

Felt or foam rubber strip m9y be attached to the 
bottom of the door. The strfp can be tacked or 
stapled. Foam rubber strips can also be bought 
with self-«tlck backing. While this may be the 
cheapest.materlal , It requires removal of the 
door. 
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^ - 18 



Open 



POOR JAMBS 



Open 




■Outside 



Fig. J-1 




Oats i de 



Fig, J-2 



'Felt or foam rubber can be glued^ stapled or tracked to thj^efdobr frame. Door removal ?s not required. 



Open 



I nside 




Ou tside 



Fig. J-3 

A spring metti^clip may be more expensive., than 
the solutions in J-1 and J-2, but the metal 
won'ti.tear like the foam rubber w?^li, if possl- 
bje^the weatherstrFpping should be applied so^ 
"That the air flow tends to make the seal tighter* 
The air flaws throug*» the cr^ack from.the bottom 
of the figure to the top and forces the meta 1 
O Jst the door. 



Open 



Tack 




Fig. J-4. -X , 

Vinyl tubing can be e? ther tacked or stapled to 
the door frame. This Js afmost as Inexpensive as 
the felt shown In Figures J-1 and J-2. 
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"Plastic nieoprene or fe\t and < 
retainer simi \ar to that of ' 
Fig.^^ S-J. may aJso be used. A " * " 
retainer can^be a strip of wood. 



I 




Frame 



»nge ? lastic 
and' Retainer 



Door 



Fig. J-5 



WINDOWS 



Outside 



.M-nsi.de 



Sponge^ 
Rubber 




Felt 



Felt or, sponge rubber can be stapled, 
tacked,' or gfued to^ a Window sf M . 
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Fig. W^l' 
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; • / - 



\ 



Outside 



I nside. 




^ Spring Bronze 
or A lumi num* 



Fig, W-2 



Outs I de 



Tack 



I nstde 




Fig. W-3 



^1 



Vmyl tubing and spring metal can be* ihstaMed. A cold draft coming in" from the outside -m^ps the seal tighter." 



Felt or 
Sponge 
Rubber 
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Fig. w-4 



•Fig. W-5 



featherstrlpping cart be installed along tHe meetjng rai !s of a double-hung wi^dajw. 
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\ 



t ns I de 



Felt or 
Sponge 
Rubber 



Frame 
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Alterrmte 
Location 



Window Outside 



1 ns i de 




•'^-Ig. W-6 



Fig- W-7 



I'. 



OatVide 
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1 ns1 de 




n;9. W-6. 



Window. 
Tack 



Spring Bronze 
Or A I umi num 



Frame 



-s. • * a- 



Fig, W-7 and alternate location A^in 
• Fig. W-6 do not require removal -of 
the window: The metal strip shown in 
Fl^- W*6 is expensive and requires 
removing the window. 
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X. HOW TO MAKE PLASTIC STORM WINCKJWS 




. Step 1 . Measure the area to 
be covered — >lenrgth and widt^i, 
^r\fe t^J-is dowtn or you wi 1 1 . 
^^orget It/ 




Step 2 J Cut a place of 
tarred paper' tWo inches 
wide and as long as the 
window. .Fold into VV. 




Step 2 




Step^5» > Cut a piece of /p^a^tic 
four inches wf d^ than" if he win-., 
dow and as long as the plastic; 
• Is ]wrde. The part left over • 
wl 4^1 be used on another window^ 
Keep cutting plastic^as square • 
as^ pos's I.b I e — ^ttiere . wl T*| be I ess 
w^^te this wayl 



•i 



step 4 , / Usi ng an -of f i ce type staple 
machine^ staple plastic into of 
tarred paper. . - 




step 5 




Step ft , ClLft stj:4-[:^6f tatrrld paper . 
3/4 inches wi de and asVlong ^as the Vi n'dow- 
• anotfier a$ wide as the ;Vyi adow.^ C.ut -wi fh . 
retractab le b iade khi .and use^a/^^ 
edge-i— don' t gueiss^t - . : 
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^ . Start at the top^ and "iork • down stap I ing the p lastTc (doub fe back for" 

^^9;thipKn,essesr^ t^ the window, through thfe strips of tarred^paper. Stapfes" 
every six fnches windy locations- ar^ Cp lehty. Pu I r as much of ' f he .sag out 
orf theu plas>Tc as possib le as' you go;. ; 





step 8. 



Step 8 ; TrJm off the* excess plastic/' 



At the end o.f j he season the staples can -be -removed and th^ plastic stored by 
•• rolling on the'V shaped tarred- paper header. Six-year lik for one sheet of 

4 mi f plastic is possible. The disadvantage of tKis system is the damage done 
. by al I the-staples to the window trim. ••■ 

ERIC f . 



A second niethod wou Id be to make" a sm (I" wide x 3/8" thick) 

siapie the plastic to it (the tarred paper strip .1 s^good i dea) ; then use f our - 
2 penny iiai Is to hold this t'o the window frame . Thi s system, i s a I i f t le. more dj f f ! — 
cult to make and store, but does .1 ess damage to ^the" bu 1 Jd i ng . \ : 




1'.' ''^'^z' .. ^ 
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TYPICAL COST OF 



lALS 



Material 



Type - 



Unit 
Size 



T 

Unit 

Co«t 



Local ^ 
Vendor 



Date 



Mineral Wool 1 16" Batt 



8 ft 



Loose 



Cu. ft 



Storm 
Window 



Glass 



:i^ fi; 



Plastic ^ film 



Weatherstrip 



Caulking 



Strapping 



Heating Oil 



Gal 



Electricity 



KWH 



Natural Gas 



Cu. ft. 



Bottled Gas 



Kerosene 



Gal 



Coal/Coke; 



Ton ; 



Q' od 



'ERIC' 



Cord 



157. 



'J>U^,GOV-ERNMEMT PRINTING 6^^ 1975 -A -0268/1 48 




Assignment ^ Supervisor Date Completed 



HOME EVALUATION: 
Field Inspecf ion (pg. 1-7) jii. 
Heat Loss Calculation (pg. 8) _ 

JOB SHpET (pg. 9-10): } ' 
Order Material^ 

InstallyMaterials^^^^^^^^^ ' ^ 




. DESCRIPTION OF BUILDING ' 

•tch oll^vlMs and put dtnwnsfons on ••ch pm^^mtvam^ ••9*^ length of wal ts^^P^lcTth and langth of 
wTndcwrs, efc' Label al l single glass wlndaw gje #nd doobla •^<asa. and doors CPJ ^ — 

in the Job Book labeled "FN t in. at Job Slte.'"^ 



Comp lete all ft 



Front View 



Right Side View 



Left Side.Y>ew 



Rear View 



Plan View 



Calculation of Floor Area 



ft; 



f+- 



Bu I I d I ng 
Length 



Bu? Iding 
Width 



I sq.ft. 



F loor 
Area 




DESCRIPTION OF BUILDING 
(Continued from Opposite Page> 



«^NAHE QF HEAD OF HOUSEHOLD 



♦ NAME & ADDRESS OF OWNEfi: * 

(if not "The same as above) 



* OCCUPANTS OF STRUCTURE: 
Total Number 



a 



♦ STYLE OF STRUCTURE: ' . v. 

[ | - One S tory J |^ 'Sp^ i t-1 evel ; 

I I " 2 1/2^ Story 



Other 

(Specf>fy)'.. ■ 



* AGE OF STRUCTURE (Approx): 



□ 



yea^rs 



♦ROOMS IN LIVING SPACE: ^ ' 

Total NumlJler of Roo'ms \ | | 

Number tt^d in Wjnter; . . . . 



a 



♦ OCCUPANTS COMMENTS (e.g,, drafty. cold 
floors, too expensive to heat, et,c.); 



HEATING SYSTEM*^ ORMATION 



* TYPE Of FUEL: 

I I fuel Oil I I 

j I Bottled Gas | | 

. I I Coal/Coke | | 

^ [ j Electricity | j 



(P = Priniarj^) 
'.^S = Secondary) 



Natural Gas 
Wood 

Kerosene 



Oth^r 

(Specify) 



* TYPE OF HEATING SYSTEM: (P = PrTmaryf 

• (S = Secondary) 

I I Steam/Hot water/Hot Air \ .: / 

I I FiVeplace/SjtLrve/Portable Heater 

I j Electrical Baseboard' 

: . I j other (Specify) 

♦ DOMESTIC HOT WATER: 

Does central heating system prov^*de 
heat for domestic hot water? 

♦ THERMOSTAT JSETTING IN WINTER (average): 

Day I I Night | [ ^one | | 

♦ AMOUNT OF FUEL USED LAST HEATING SEASON: 

Primary Suppl ementary 
Type 



Quantity 



Total Cost j_ 



♦ DISTRICT HEATIN6 FACTOR., 
(from Manual, page 8) 

PAGE 1 A 



(D 



.On pages 2 thru 7, calculate the. heat Toss, by Infiltration and -^y Conduction thrii the 
separate parts of the building, ^nd enter the results In the table at the bottom of each 
page, and In the Summary Table on paqe 8, 

HEAT LOSS BY INFILTRATION . 

HOUSE DRAFT .lNDEX:/."Dpposite each of the four component parts of a build- 
ing In the table below, place a check mark In the circle adjacent to the 



VoluM Of Air 

in bu( tding 

Fipor Arjea. . 



/ I h " 



CD 

r l4»Tnh-t- fro r>, 



ft. 



Height to eel I- 
ing ( to upstairs 
ce i 1 Ing in two- 
story house) 



DiiTi nTur 
o U 1 L Ui Nb 

• COMPONENT 

f\ 


ONE ' J7\ 

Air Change VJ/ 
Per Hour 


TWO 

Air Change Vil/ 
Per Hour 


THREE '/V\ 
Air Change V 7 
Per Hour V— ^ 


CP^LAR 

U f 

CRAWL' . 
SPACE 


Tight, no cracks, 
caulked s11l5, 
sealed cellar 
windows^ no grade 
entrance leaks 

o 

Plywood floor, no 
trap dbof leaks, 
^no leaks around 
water, sewer and 
electrical 
openings 


So»e foundation 
cracks, no weather 
stripping on 
cellar windows, 
grade entrance 
not tight , 

Tongue and groove 
board floor, 
reasonable fit on 
trap doors, around 
pipes, etc. 


Stone foundation, 
considerable 
IcaJcage area, poor . 
seal around 
grade entrance 

Board floor, loose^^,^ 
fit around pipes, 
: ■ etc. ' 


WINDOWS 


Storm windows ^ ^ 
with good fit . \J 


. Ho stono windows, 
good fit on i J 
reQular windows 


'Ho storm windows, ^ "\ 
loose fit on I J 
regular windows X^^X 


DOORS 


Good fit on . 
$tor« doors * \J 


Loose storm, doors, 
poor fit on i J 
Inside door 


No storm doors f | 
loose fit on \ J 


WALLS 


Caulked windows 
and doors, 
building paper 
used under 
sluing 


Caulking in jpoof^ 
repair, buUding y**v- 
needs paint f J 


Ho indication of 
building paper, 
evident cracks | 1 
around door and V J 
window frame ^"-^ 



nuLiirLT ine number of check marks in the first column by 1. the second' 



Oraf.t Index 



District Heating 
Factor 



Pbfe ntla-rsevlnqs bv R^^duclny Ir^ltrafrli^^ a 

Ijr Should be possible to reduce rt^e draft- Index for a building to 1 ( that Is reduce the nunter of air 
changes- to oor p«r hour) . If the draft index for this building was improved- to X, the tnf i l^ratlon 
loss would be: * - 




Heating Units 
Now Required 

_J 



IZ3 • X X r~~\ X . oz = EZD 



Volume 
(from above) 



District Heating 
Factor 



Draft Index 

Subtract the potent I »l heating units from thoee no^^equlred and enter 'here 



Potantlal Heating Units 



-CD 



TYPE OF HEAT LOSS 



[ IHFILTRATIOW 

ERIC 




HEATING ' POTENTIAL . ' HEATING 

UNITS HEATING / (jnits TO 

REQUIRED SAVINGS . • PROPOSED^ CHANGES TO STRUCTURE BE SAVED 



III 



ED 



PAGE 2 



ISI 



HEAT LdSSES BY CONDUCTiON THROUGH FL^S 



V 



FJoor ExDQ«ur» Fee for 

Select thm appriipr iaU factor'^^roin UsK^ow all niBferlois In floor d#ck. Including carp«f but * 

th# dascrlpflons t>«low ' neglecting f loor Jolats, starting from inside surface and work- 



Value of Floor 



• vamBuIldfna on DO^ts or nl tlar^ 

Willi iiw 1 r To uV 1 CTw r 1 OOr 


1 n 


V 

Insert 'R' value for each component from Tab 


.QCrawJ space skirted 


.0.8 


Material 


Thickne«s\ 'R* Value 


r^Rock wal i^basemenf 


a.8 


Interior Surface >^ 






pl/yiore than two feet of base- 
'^VJ mept wd^l 1 exRos^d above 
\ .grade / ^ 










0.8 








QBuHdIng OR.slab , 


0,5 
















p-|8ul Idlng with tight crawl 
•J space 










0,5 








piBuMdlng with tight base- 


0,5 




















Interior Surface . 




.66 



Isq.f t. 



F loor Area 
( from 8u i I d- 
ing Desert p- 
t ton) 



Floor 
Exposure 
Factor 



District 

Heating 

Factor 




t 

o 

J' 



Total 
■R' Value 



Heating Uni ts; 
Required 




Potentia l savings on F loor Heat Losses 



-/rKf," .K*^!"^^ .nsutated to reduce heat loss but this is often difficult, and where «ater pipes 
Sl.t the floor ..may caijse freezing problems during very 'cold spe I Is. However, every floor should be 

ht-fn-n"" ?K k'**:^!''-' ^° ""^ «''P°S"'-« °f 0-5. With this exposure. factor fo 

th>s.but.lding,: the heat loss, through the f loor would be: 



□■- x >4- = r~| 

Floor Area * . . ^^"^^^^^^ 



F iQpr Area 
From Above 



Floor 
. Exposure 
FactA 



District 
Heatfng 
Factor 



•R» value" 
frbnf Above 



Poten^tia 1 
Heating units 



Subtract the potential heating units from those now required and Enter Here^^ 



1 



Potential 
Heating 
Savings 



HEATING . POTENTIAL - HEATING 

UNITS HEATING * UNITS TO 

TYPE OF KEAT LOSS \ y REQUIRED SAVINGS PROPOSED CHANGES TO STRUCTURE BE SAVED 



COf^DUCTION THRU: - aOORS 
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ERIC 



lea: 



y : 



Area of Cel Mno . 

\ (Take ,ar«o of upstairs 
celling In « two-«tory 
house) * . 

• Cef I Ing area wl I I • 
^ normal ly jbe the same 
> as i Ipor *orea ( from 

bul'ldrng description 

sheet) 



HEAT LOSSES BY CONDUCTION THROUGH ^El L INGS 



Mater la I 



Thickness Value 



Inside Surface' 




.68 






































lnsi(le Surface (.68) 






OutSLde surface {.17) I 


• - 





Distance between 
joists/rafters: 

r-i 



111 

H - 

s ^ 

o 1 



sq.ft. 



I 



Cei I i ng Ared 



Distr ict 
Heattnq Factor 



Total 
'R* value 



Heating Units 
Required 



Potent ia r ^ayjoqsbv ! nsu lat ion> of Ceilings 



A well i nsu latedt cei i Ing (wi th 6 Inches of insulation) . shou Id have 'an *R' value of 20. 
building, the ceiling heat loss would be: 



f this was so for this 



sq.ft. 



20 



Cei ling Area 



District 
Heatinq Factor 



'R' value 



Potential 
Heating Units 



Subtract .the potential heatiAg units from those now required and Enl^r Here* 



Potential 
Heating 
Savings 



i 



TYPE OF HEAT LOSS 



HEATING . POTENTIAL . . :•■ . ,HEflfriNG' 

UNITS HEATING',' • ■ , UNITS TO 

REQUIRED : SAVINGS ' PROPOSED CHANGES TO STRUCTURE - BE SAVED 

• • ii ■-aiiii ii^n^» 



CONDUCTION THRU: CEILINGS 



o ■ 

ERIC 



i 
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HEAT LOSSES BY CONOUCTION THROUGH. S I NC>L£ GLASS WINDOWS 
(Assuming R ■ 1. for sj_n_q l»^g >ass) » 



Area of Single Glass WIndowa : 

I f none, enter 0 " ^ 

and, go to next sheet on double windows ontf 
doors • - 










"' — ^ 






























■ ■ I 





















TOTAL 



E 



sq,ft, 



District 
' Heatinc Factor 



..^Heatl ng Uni ts 
j .Required 

__l ^ 



Potential saving by Double Giaztnq 

I Double glazir.g or addong storm windows wi I t cat the heat loss by 
half, so divide heaVing units by two, and Enter Here^^^^^_ 



Potential 
Heating 
Savi ngs 




TYPE OF HEAT LOSS, 



HEATING 
.UNITS 



POTENTIAL 
HEATING 



HEATING . 



CONDUCTION THRU: 

• SINGLE-GLASS WINDOWS 



ffeQUIREp SAVING S PROPOSED CHANGES TO -STRUCTURE ■ BE^SvED • 



EMC 
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HEAT LOSSES/Ff CONOuiCTION THROUGH OOi^LE GLASST 
PL^TIC <:»V^^ THROUGH pOQRS 



■r 



Ar«a of Doubl* Glaes and Doors 



/ 





X Height x Nuntoer - Ar«a 


























• 

































r 



TOTAL 



4 



District 
Heating Factor 



'R*^ Value 



Heatfng Um' ti 
Required 

I 




-(.. 



Potential Sav 



Triple glazing of Wriwttows can be done* but is not usual3y>practlcal. 
If no chan§e is made'^ifi' th'e windows, the Potential Skiving will be 0 
heating units and should be entered ^^^^^^ ^ 



(I/. windows are triple glazed, the "R" value will, be approx^ 3^ and. fLe 
'oxeniial Savings will be one-third of the*"Heating Units R'equired, " ).> pptBiitlal 



heating 
Savings 




I 



1 



TYPE.OF HEAT LOSS 



HEATING (W-PbTENTIAU 
UNITS ■ > HEATING } 
REQUIRED -/ SAVINGS . PROPOSED CHANGES TO- 



-/ SAVINGS 



lUCTURE 



HEATING- 
UNITS TO 
BESAVED. 



ICTION THrJ: doors & 
<»80UBLE-GLASS WINDOWS 



ERiC \ 
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HEAT LOSSES BY CONDUCTION THROUGH WALLS 



Tojjq I.. Pert meter 
of Outside-Wal t 



Total Height 
of Outside WaJ I 



*R' VplOe of Outside Walls : ; 

■ft. Li be low all materia iV in wa I Is, starting from 'inside- and 
inciuding/air spaces within" the wall, insert '4^'- va Ige for 
- each component from .Table 1. \, ' 



ft.* 



Gross Wa I I. Area . 



Area . ^ i 



r sq.ft, 



Total Area of' 
Windows an'd^Doors 
(frojn previous 
two pages) 

Net Wal I Area 



^ r 

>ors I 
us l_ 



sq.ft. 



I- .■.V ...... 

1 ns 1 de surface ^ 


, „,. - 


.68: • 














— •-^ 
























Outs'rde surfa<^ ' . v 




.17 ■ 



o 



sq.f t, 



X 



Distrrct '^atnng ■ 
t^ 



Factor 



Tota I 
•R* Value 



Heating Units 
Requ i red ' 

J 



Poten tja l_S^avi nqs by tnsuiatron 



Wei I ■ insulated wa I Is s"hou Id have an 'R* va I ue of .15.. i f this^was so for this bui Idjng, the'waU neat 
loss would be: ^ . • - ^ ^ ' 



Ne4 WaJ I Area* 
( frbjii box above) ^ ^' 









15 




* District Heating 


•R» V9 lue ' 





% factor , 



• -•■■^ •^•■■'^ -^^^ .V - ^ ■ . - • 

Subtract the poterttial ".heating ^n.it^frocri- those now' requ I red and Enter Here. 



Potent I a I 
Heating Uni^ts j- . 




Potential 
Heating 
Savings 




TYPE OF HEAT LOSS 



HEATING 

UNITS 
REQUIRED 



?9TENTIAL 

"heating 

SAVINGS. 



^ . . • HEATING. 

■ ■ . . ■ " -UNITS TO 

PROPOSED CHANt^ES TO STRUCTURE ■ ■ BE SAVED 



1 CONDUCTION THRU: WALLS* • j 


^ 4 























ERIC 



Page 7 



V 




Us€ the insfructi'0hs, on page 11 of the.FEA WInterlzatroo Manuaf'to assess which potent fal savtngs* 
can be obtained most . success fu My- * - ^ . ^ 

— f2^\m"- the following .Summary Table by enterfng the "Heating Units ^Requ^^ed'' and ^ 
l^fX the 'Potential Heating Savings" from the corresponding tables^at "the bottora of page* 
L-^XZ through 7. Then , wr.i tg* 7.n <the "Proposed Changes" an-d "Heating Uni ts ' to' be Saved^- 
by such charvgesV • - • • . ^ 

•'■>•. 5? ■ ' ^ . ■' ■ • ■ ^* 

. ^ : ' . HEAT REQUIREMENT ESTIl^TES (AnnuaT Hea^^^ ' ^V : • 



TYPE OF HEAVJ<0SS 



HEATING ' ■ POTENTIAL ^ : i 
UNITS HEATING - 



;HEATING^ 
UNITS TO 



INFILTRATION From \ 
- , Pa9e 2 * 










CONDUCTION THRU: , 

FLOORS Page 3 










CONDUCTION THRU: 

CEILINGS Page 4 










CONDUCTION THRU: 

SINGLE-GLASS WINDOWS Page 5 










CONDUCTION. THRU: DOORS ^ ^ 

DOUBLE-GLASS WINDOWS Pa^e' 6 










CONDUCTION THRU: 

WALLS Page 7 










TOTALS 















use t he. s^ace be/low to calculate, the quantities and cost .df rpaterfais needed to /nake the proposef 
changes to the building. ' ' ''J •' v/jvy/ocu 



V 



* ■ * . 



Fill, in job sheet .on opposite page. 



EMC 
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»■ ■■ 



1 • 



THIS PAGE ;S REMOVABLE FOR USE AT JOB SITE 



Type of - 
Materials 


Quantity. 
♦Required 


Estimated 

Cost. ; 


' Locatfon Where^aterials Are To Be ^ 
Installed (Wjalls; Ceiling, et<;0 


Instanatloh' '• • 
. Diagram No. 


Instructions.. 












■ I 


.- - • . ■ 






















" ■ ; ■ 




* 




■ '■ 




























'•.*.'" " - ^ ■ " 














^ — 
















>ERT GARBC 


)N, PAPER UNDER Tj^lBLE AT TOP OF. PA( 


3E PN^LY) " V 





Mop' or directions for focating hom^: 



Id 

ID 

P 



HORK RECORD 



Act'i vf ty 
Order Materials 
'Install 'M^teriaU 



ERIC 



Dale- 



Supervisor 



Comments 



PAGE:9' 



JOB SREEt B 



THIS PAGE IS RETAINED WITH" JOB BOOK A^ PERMANENT RECORD 




■ if 



Type of • Qiiaiftity ■ Estimated* 
iMateriaTs Required ,^dst 



Location Where Materials Are To Be 
Instaned"'{Wans, Ceiling, Etc.} 



Installation 
Diagram .No. ^ 



■ Special 
Instructions 




® 



* Total Cost 



PAY-OFF TIME 

This IS the number o"t seasons for fuel savings to pay off the cost ^f winter izat Ion. 




^ot^^^^^t^TOT^jo^^hegt^bove^ 



Fiiel Factor 
Fuel pi I -.1 
Natura I Gas- = 120 
Electricity = 30 



^. Total' ; 
Heating Unf ts 
V Saved" 
(From page 8) 



Pr ice^of Fue l ■ • 
Per gar, cu.ft.^KWH- 



•«Pay-of f" Time * 
(seasons) 
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JABLE' I, 



Source: 



INSULAtlW .VALOE k)F CDMPldN^MATE'RrALS 
ASHRAE Gui.de and ■Data Book ' . ■ 



MATERIAL 



Air Film andrSpaces, 



Air space j . bounded by*.ord1nary materiails* 
Ai n 'Space, bou-nded by aluminum foil ^^' 

£xteribr. surf ace resistance 

Interior surface resistance " •/ 



THICKNESS 



'3/4": or.' m&re 
3/4 or more 



. Masonry '- . 



;Sa-pd* ahd.;grav*eT' concrete b-Tock 



Sand' aiid grave.!" 
"Lightweight cone 



rrete block 
block 



. .:L1ghtweig'ht CQ;icf5rete block : ' ... 
Face brick " 
■ ' .'Con'crete cas t^^in" pi ace. 

* " ' ■ ' ■ .« * ' ■ ■* . 

Buril'ding Materials »^ Genera,! . . • 

Wood sheatjiing* or. subf looV u " 
^ Fiber board i'nsulating sheath'ing 
Plywood * . ">.".; v . 

Plywood ' ' ........ 

P3ywood 

Bevel lapped siding 

Bevel lapped siding - /: 
" Vertical tongue and groove board 
Drop ^siding ; 

Asbestos board ^ 

3/8" gypsum lath a 3/8" plaster 
Gypsum board 

Interior pjyil(i(l^ panel 
Bui 1 ding paper 
Vapor barrier. 




Wood shinoles 
Asphal t shi ngles 
i noleum . ; , 



Carpet ..With fiber pad 
FTa^ldwood floor 



8" 

•8" 

12*^; 
\4" . 
.8" . 



3/4" 
/3/4" 
'5/8" 

: 1/2" 

1/2" X S** 

3/4" X 10" 
3/4" 
3/4". 

1/4" 
3/4" 
' - 3/8" 



Insulation Materials Cmineral wool ql-^'ss/wodl ; wbjod' wool ^. etc. ) 



B 1 a n.ke t o r . -b ^ 1 1 sf " " ' ' . ' ■ . ' ■ 
■BT-an-ket or batfs ^ ■: .. . 
BTan;ke;t or batts 

,- ■■■ ^. (\- . > .- : 

Loose f i 11 '• . Ka 1 ' ' •* 

Rigid insulation board '(sheathing) 

Wi ndows and Doors * 

Single' window ^ • - 

» . Double,. vf.indow/ v . • -.^ 

:. •Ejc.teV-lp.r -dp-ar;. ' 



.3 1/2" 

. ... 6"' 

1" 
3/4" 



'R^ -VALUE 



0.91 

.2.17 

0.17 
0.68 



Tvir 

K28^ 
2.00 

2.13 
0.44 
'0. 64 



. 1.00 
' 2. 10 
0.79 

0.63 

0.47^ 

.0.81 

1.00 
0.94 

0.13 
0.42 
0.32 . 

0.31 

o.oie 

0.00 ' 

0.87 
0.44, 
0.08 

2.08 
. 0.71 



^3.70 
IT. 00 

19-.0p' 

-3.33 
2.10. 



Afiprox. .1 .00 
.Approx* .2.00 
Approx. 2.00. 
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